ACTA PHYSIOLOGICA SCANDINAVICA 
Vol. 50 - Supplementum 175 


EP 


X Scandinavian 


Physiological Congress 
in Oslo 


August 22—24 
1960 


Or iwie 


/NOV 7 1960 


MEDICAL 
LIBRARY 


Abstracts of Communications 


OSLO 1960 


UNIVERSITY OF MICHIGAN 
MEDICAL LIBRARY 


‘ DOES 
| 
| 
| | 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 


ACTA PHYSIOLOGICA SCANDINAVICA 
Vol. 50 - Supplementum 175 


X Scandinavian 
Physiological Congress 
in Oslo 
August 22—24 
1960 


Abstracts of Communications 


OSLO 1960 


| 

| 

| 

| 

| 


Harald Lyche & Co., Drammen 1960 


Ah 
An 
An 
An 
f An 
An 
Aul 
Bal 
Bal 
Bar 
Bas 
Bec 
Ben 
| Ben 
Ben 
| Ber, 
Ber 
Ber, 
Ber 
| Ber 
| Bju 
Byu 
Bol: 
Bon 
Bor 
Bre 
Bris 
. Bru 
Buc 
Bor: 
Car 
Car 
Chr 
Chr 
' Cod 
4 (Cro 
Dia 
Ebe 
Eeg 
Eld 
Elw 
Eml 
Em: 
Ena 
, Eng 
Erik 
Erik 
Euk 


— 


INDEX OF AUTHORS 


Ahrén, K. 5 

Andersen, H. T. 6 
Andersen, K. Lange, 8, 66 
Andersen, P. 10, 76, 141 
Andersson, B. 11 
Andersson, S. 12 
Arwidsson, B. 14 

Aukland, K. 13, 84 


Baltscheffsky, H. 14 
Baltscheffsky, M. 14 
Barr, P. O. 15, 16 
Bassoe, H. H. 144 
Beckman, M. 16 
Bendz, A. 17 
Bengtsson, C. 17 
Bennich, H. 19 
Berglund, E. 20 
Berglund, F. 20 
Bergstrom, R. 23 
Bergstrém, R. M. 24 
Bernhard, C. G. 23 
Bjurstedt, H. 15, 16 
Bjuré, T. 25 
Blafield, R. F. 24 
Bolstad, A. 8 
Boman, K. 26 
Borrebek, B. 21 
Brenner, M. W. 24 
Brismar, J. 16 
Bruland, H. 81, 126 
Buchthal, F. 22, 132 
Berresen, H. C. 35 


Carlsen, F. 27 

Carlsten, A. 28 
Christensen, E. Hohwii, 29 
Christensen, S. C. 30 
Coddington, A. 31 

Crone, C. 33 


Diamant, B. 34 


Eberstein, A. 133 
Eeg-Larsen, N. 139 
Eldjarn, L. 35 

Elwin, C. E. 36, 146 
Emberland, R. 144 
Emas, S. 38 

Enander, I. 39 

Engbek, L. 22 

Eriksen, L. 39, 41, 42, 44 
Eriksen, N. 39, 42, 44 
Euler, C. von, 45 


Euler, U. S. von, 45 
Evang, A. 124 


Fangel, C. 47 

Fog, J. 48 

Folkow, B. 49, 50, 51, 52 
Fox, R. 49 
Frankenhaeuser, B. 54 
Frederiksen, S. 55 
Fredholm, B. 54 
Fredricsson, B. 57 

Fritts, H. W. 45 
Fritzson, P. 58 


Garby, L. 59 
Granit, R. 60 
Grette, K. 60 
Gribbe, P. 61, 69, 90 
Guld, C. 62, 63 


Haavaldsen, S. 42, 44 
Halvorsen, S. 141 
Hamfelt, A. 65 
Hammel, H. T. 6, 8, 66 
Hanson, L. A. 17 
Hardy, J. D. 6 
Hartiala, K. 67 
Haugen, H. N. 68 
Hesser, C. M. 16 


Hirvonen, L. 61, 69, 90, 116 


Holck, H. G. O. 70 
Holmstedt, B. 72 
Houpt, T. R. 66 
Hyrske, I. 120 
Hakkinen, I. P. T. 72 
Hoégberg, B. 54 
Héglund, G. 74, 75 


Jacobsen, F. 41 
Jansen, J. jr. 10, 47, 76 
Jensen-Holm, J. 77 
Jervell, K. F. 77 
Johansson, B. 50, 51 
Johansson, B. G. 17 
Josefsson, J. O. 79 
Jarnefelt, J. 80 


Kaada, B. R. 81, 82, 126, 141, 142 


Kaji, H. K. 70 
Kiil, F, 84 
Kjellmer, I. 85 
Klenow, H. 55 
Knapp, F. M. 88 


= 
| 
ia 
3 


Knappeis, G. G. 27 
Knutsson, E. 86 
Krieger, H. 67 
Kristiansen, K. 87 
Kristiansen, T. 152 
Krog, J. 13, 49, 87 
Kveim, O. 82 


Lang, H. 90 

Lange, R. 91, 123, 124 
Larsen, J. A. 92 

Larsson, S. 11 

Laursen, A. Mosfeldt, 93 
Lehtinen, A. 67 
Lennox-Buchthal, M. A. 94 
Lindblom, U. 74 
Lindgren, P. 88 

Lishajko, F. 45 

Lunaas, T. 95, 122 
Lundquist, F. 97, 119, 147 
Lybeck, H. 100 

Lyngbye, J. 141 

Léfving, B. 98 

Lomo, T. 99 


Madsen, J. 102 
Malmberg, R. 20 
Malone, M. H. 70 
Martinsson, J. 103 
Matell, G. 16 


Mellander, S. 50, 51, 52, 104 


Miettinen, T. A. 105, 106 
Mollica, A. 99 
Miiller, O. 107 
Muren, A. 103 


Nakken, K. F. 108, 109 
Niemela, N. 116 
lWygaard, A. P. 110 


Odelram, H. 49 

Olbe, L. 110 

Ord, L. 112 
Overgaard-Hansen, K. 113 


Palin, U. F. 120 
Pekanmaki, K. 114 
Pekkarinen, A. 116 
Peltonen, T. 61, 69, 116 
Perheentupa, J. 106 
Persson, A. 117 

Persson, N. 11 

Pesola, R. 118 

Petersen, P. Hyltoft, 119 
Pigon, H. 122 

Piha, R. S. 120 

Pihl, A. 91, 123, 124 
Pulkkinen,M. O. 125 


4 


Refsum, H. E. 127 
Rerup, C. C. 128 
Ringertz, H. 75 
Rosell, S. 129 
Rosén, A. 131 
Rosenfalck, A. 133 
Rosenfalck, P. 132 
Ruokola, M. 116 


Saetren, H. 135 
Salmi, H. A. 114, 136 
Saltin, B. 138, 160 
Samelius, U. 139 
Schultz-Haudt, S. 139 
Schénheyder, F. 141 
Seip, M. 141 
Setekleiv, J. 142 
Simonsson, B. 20 
Sjéqvist, F. 57, 72 
Sjostrand, T. 144 
Skaug, O. 142 
Skjenneberg, S. 66 
Sotaniemi, E. 116 
Sten-Knudsen, O. 63 
Stoa, K. F. 144 
Sundwall, A. 39, 146 
Svendsen, I. 147 
Svensmark, O. 148 
Séderholm, B. 28 
Sérbo, B. 39 


Thorén, O. 49 
Thorn, N. A. 149 
Thulesius, O. 28 


Uvnis, B. 54, 129 


Valleala, P. 150 
Velle, W. 95, 122 
Verdier, C. H. de, 65 


Wahlstrém, G. 150 
Walaas, E. 153 

Walaas, O. 21, 152, 153 
Wallgren, H. 151 
Wehn, P. S. 154 
Westerholm, P. 155 
Westling, H. 25 

Widén, L. 156 
Wretlind, A. 112, 155 


Zotterman, Y. 158 
Anggard, L. 23 


Oberg, B. 51 
Osterberg, R. 159 


Astrand, P. O. 160 
Astrém, A. 139 


Rasmussen, E. W. 82, 126 


Ak 


| 
| de 
int 
ho 
ma 
tre 
me 
me 
hy| 
ho 
tre 
(A 
tes 
im 
an 
cas 
Pit 
‘ 


Ahrén, Kurt (Department of Physiology, University of Géte- 
borg, Goteborg, Sweden) : 
MAMMARY GLAND DEVELOPMENT IN RATS WITH 
AUTOTRANSPLANTED HYPOPHYSIS 


Ovarian hormones stimulate duct growth and alveolar 
development in rats, only if the anterior pituitary gland is 
intact. Treatment of hypophysectomized rats with ovarian 
hormones and growth hormone produces growth of the 
mammary duct system but not alveolar formation, while 
treatment with ovarian hormones and prolactin promotes 
limited duct growth and fairly good lobule-alveolar develop- 
ment (Lyons, Li and Johnson 1958). For the alveolar develop- 
ment produced by ovarian hormones, prolactin seems there- 
fore to be a more important anterior pituitary factor than 
growth hormone. 

In the mammary glands of rats with intact pituitary gland, 
testosterone stimulates lobule-alveolar development. After 
hypophysectomy testosterone does not have this effect. Treat- 
ment of hypophysectomized rats with testosterone and growth 
hormone produces extensive lobule-alveolar development, but 
treatment with testosterone and prolactine fails to do so. 
(Ahrén 1959). For the alveolar development produced by 
testosterone, growth hormone seems therefore to be a more 
important anterior pituitary factor than prolactin. 

In the present investigation the effect of ovarian hormones 
and of testosterone on the mammary glands of rats with auto- 
transplanted hypophysis has been studied. Female rats were 
castrated at 4 weeks of age. Three weeks later the anterior 
pituitary gland was grafted underneath the left kidney capsule 
and the animals were then without treatment for 5—6 weeks. 
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Mammary gland development was then studied in 3 groups 
of rats treated as follows: 
Group I: daily injections of 10 ug oestrone and 4 mg proges- 
terone for 4 weeks. This treatment produced limited duct 
growth and fairly good alveolar development. These observa- 
tions indicate that the grafted pituitary gland secretes prolac- 
tin, and this results is in accordance with other studies (e. g. 
Desclin 1956, Everett 1956). 
Group 2: daily injections of 0,05 mg testosterone propionate. 
After 14 days of treatment the mammary glands did not show 
any alveoli, and after 28 days there were only a few alveoli 
present. These observations indicate that in rats with auto- 
transplanted hypophysis, there is a deficiency of the anterior 
pituitary factor (probably growth hormone), which together 
wit’) testosterone is necessary for stimulating alveolar develop- 
ment. 
Group 3: daily injections of 0,05 mg testosterone propionate 
and growth hormone. This treatment produced extensive 
alveolar development already after 14 days of injections. This 
results also indicates that the animals in group 2 were lacking 
in growth hormone. 

Ahrén, K., Acta endocr., 1959. 31. 228. 

Desclin, L., dnn. Endocr., 1956. 17. 586. 

Everett, J. W., Endocrinology 1956. 58. 786. 

Lyons, W. R., C. H. Li and R. E. Johnson, Recent Progr. Hormone 

Res. 1958. 14. 219. 


Andersen, H. T., H. T. Hammel and J. D. Hardy (Department 
of Physiology, School of Medicine, University of Penn- 
sylvania, Philadelphia, Pa., U.S.A.) : 

EFFECT OF HYPOTHALAMIC HEATING ON THE DE- 
VELOPMENT OF PYROGENIC FEVER IN THE UNANESTHE- 
TIZED DOG 


Experiments have been carried out with the aim of 
throwing additional light on the mode and site of action of 
pyrogens. On the assumption that these agents act on the 
thermally sensitive cells of the anterior hypothalamus by 
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raising the “set point” for physiological temperature regula- 
tion to a higher level, it was planned to counteract their effect 
by heating this region of the hypothalamus with 3 megacycle 
microwave energy between implanted thermodes. It has 
previously been shown that the area between the anterior 
commissure and the optic chiasm is by far the most sentitive 
region to both heating and cooling in so far as eliciting 
thermoregulatory responses. 

Two mongrel dogs were used. Six pair of sleeve guides 
for the thermodes were implanted in the skull of the animal 
by means of stereotaxic equipment. The guides were im- 
planted 4 mm each side of the midline and 3 mm between 
pairs. Pair number 3 was directed so as to be immediately 
over the anterior commissure. 

On the day of an experiment thermodes 51 to 55 mm long 
made from 20 gauge stainless steel tubing and plugged at the 
tips were gently pushed through the guides into the area to 
be heated. Thermocouples were inserted into thermodes; skin 
and rectal temperatures were also measured by means of 
thermocouples. 

Fever was induced in the animals by intravenous admini- 
stration of a pyrogenic polysaccharide obtained from Pseudo- 
monas. The doses given were known to produce a fever of 
1.0 to 1.5° C. The body temperature started to increase 
approximately 45 minutes after the injection and usually 
remained at the elevated level for 3 hours or more. 

Heating of the hypothalamus was performed 1) imme- 
diately after administration of pyrogen, 2) while the fever 
developed and 3) when the fever condition was maximal. In 
the first case, the fever failed to develop, in the second 
instance, the rise in rectal temperature was stopped, and in the 
third event, thermoregulatory responses very similar to those 
obtained with the same technique at normal body temperature 
were elicited. 

These results support the concept that pyrogens act on 
the thermosensitive cells of the anterior hypothalamus by 
raising the “set point” of the physiological thermostat. 
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Andersen, K. Lange, and Atle Bolstad (ZEB-bygget, University 


of Oslo, Blindern, Norway) : 
ENERGY COST OF SPEED SKATING 


The energy cost of speed skating has been investigated 
by measuring the oxygen intake during skating with the 
respiratory gas exchange in an apparently steady state. In 
addition the blood lactate was determined at regular intervals 
in the recovery period following competetive performances 
over distances from 500 to 10.000 m. 

The oxygen intake becomes larger when the speed of the 
skating increases. The relationship is not straight linear, but 
curved, as the energy expenditure increases out of proportion 
to the linearity for the higher velocities. This is to be expected, 
as the air resistances increase in proportion to the square of 
the speed of the skater. 

The blood lactate reaches the maximal value 5-10 


minutes after cessation of the excercise. The highest maximal | 


values were found after the 1500 m. race, and ranged from 
115 to 165 mg %. Shorter (500 m.), or longer (5.—10.000 m.) 
races resulted in lower maximal blood lactates, indicating a 


lower anaerobic energy prodution in the working muscle 

tissues. 
The removal of lactate from the blood is a slow process, | 

and it takes 60—90 minutes to restore the normal resting level | 


after the 1500 m race. These results imply practical conse- 
quenses. It is reasonable to recommend a resting period 
between two starts of at least the time it takes to recover 
metabolically from the first race. 


Andersen, K. Lange, and H. T. Hammel (Department of 
Physiology, School of Medicine, University of Penn- 
sylvania, Philadelphia, Pa., U.S.A.) : 

ALACALUFE INDIANS TOLERANCE TO COLD 


On August 25, 1959 an international group of physiolo- 


gists and anthropologists departed from Punta Arenas (a port 
city on the Strait of Magellan) on the schooner «Gloria» for 
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Wellington Island, one of the larger islands in the archipelago 
of Southern Chile where about 50 Alacalufe Indians are still 
living. The primary object of the expedition was to measure 
the metabolic and thermal responses of these Indians to 
moderate cold exposure during an eight hour period at night. 

Nine adult male Alacalufe Indians volunteered (influen- 
ced by prized enticements) to rest and sleep on a canvas cot 
in a single layer blanket bag (about 2 clo insulation) with 
eight skin thermocouples and a rectal thermocouple attached 
to their bodies and with their heads in a ventilated plastic 
hood. Two subjects at a time were studied throughout the 
night. The cots were placed in a canvas campaign tent erected 
on a wooden platform which rested on the wet, rain-soaked 
ground. The ambient air temperature in an unheated tent 
was ideal for these studies, nearly always between 0 and 5° C 
throughout the night. In addition to these cold runs, control 
runs were obtained on six Indians who volunteered to sleep 
again in the same way but with enough insulation (a mattress 
below and 3—4 blankets above the body) to remain comfort- 
ably warm. A seventh young Indian failed to complete his 
night in the warm run. 

Oxygen consumption, CO, production, skin and rectal 
temperatures were measured throughout the night. From this 
data, the metabolic rate, average skin temperature, mean body 
temperature and the tissue conductance will be derived. The 
metabolic rates of most of the Indians were extraordinarily 
high even at the beginning of the night before hypothermia 
could have elicitated shivering. The metabolic rate increased 
further in many cases when shivering was stimulated by a 
moderate hypothermia. As a consequence of the generally 
elevated metabolism (about 150 % of the Du Bois BMR for 
men of the same weight and height) the body temperatures 
were relatively higher than for the aborigines of Central 
Australia who do not elevate their metabolism in response to 
moderate hypothermia. The response of these Indians differs 
from the metabolic response of Europeans in that their meta- 
bolism started high and remained high throughout the night, 
whereas white subjects increased their metabolism to compar- 
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ably high levels only when driven to do so by hypothermia. 
The metabolic rates during the warm night runs were also 
usually high compared with the calculated Du Bois BMR. 


Andersen, Per and Jan Jansen, Jr. (Neurophysiological Labo- 
ratory at the Anatomical Institute, University of Oslo, 
Norway) : 

LOCAL CORTICAL RESPONSE OF THE RABBIT HIPPO- 
CAMPUS 


The response of the field CAI of the hippocampus evoked 
by local stimulation have been studied in rabbits under 
urethane-chloralose anesthesia. The CAI local response con- 
sisted of an initial negative spike (1—3 msec), followed by a 
slower surface negative or negative / positive wave (25—60 msec) 
which sometimes had one or more negative spikes super- 
imposed. 

The initial spike was obtained from a rather narrow, 
wedge-shaped zone extending from the stimulated point 
rostro-laterally towards the fimbria. The maximal distribution 
of the subsequent negative wave was a little more laterally. 
The conduction velocity of the initial spike measured 1.3—3.3 
m/sec. 

Depth stimulation and recording suggested that the 
response was initiated by direct electrical stimulation of pyra- 
midal cell bodies. These cells in turn activated other pyra- 
midal cells at the level of their somas. The action potential 
was propagated into the apical dendrites with an_ initial 
velocity of about 0.5 m/sec decreasing to about 0.2 m/sec just 
before the conduction was blocked. This occurred at a depth 
of 0.8—1.0 mm below the ventricular surface, approximately 
corresponding to the border between the shafts and the 
terminal branches of the apical dendrites. 

The late occurring spikes are interpreted as secondarily 
activated pyramidal cells. These spikes were similarly propa- 
gated into the apical dendrites, but did not invade these as 
efficiently as did the initial spike. 
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The slower surface-negative wave reversed its polarity just 
above the pyramidal layer. It is attributed to the synaptic 
action of direct and indirect impulses impinging upon the 
basal dendrites of the pyramidal cells. When this activation 
became sufficiently intense, the late spikes were produced, 
probably representing postsynaptic initiated pyramidal cell 
discharges. 

The main difference between the local responses of the 
field CAl and the neocortex seems to be the presence of an 
initial spike in the former. The surface-negative wave of the 
CAI local response has many properties in common with the 
main deflection of the neocortical local response. In the local 
cerebellar response a spike is also present, but this appears 
somewhat later in relation to the surface-negative wave than 
in the local CA1 response (Jansen and Andersen 1960). _ 


Jansen, J. Jr. and P. Andersen. Cerebellar cortical response to 
local electrical stimulation. 1960. (In preparation). 


Andersson, B., S. Larsson and N. Persson (Department of 
Physiology, Kungl. Veterinarhégskolan, Stockholm) : 
CHARACTERISTICS OF THE HYPOTHALAMIC “DRINKING 
CENTRE” REVEALED BY THE USE OF PERMANENT 
ELECTRODES 


By the use of permanent platinum iridium electrodes 
implanted into the “drinking area” of the hypothalamus it 
was possible to study the response to electrical stimulation in 
one and the same goat for more than six months. The influence 
of central and peripheral inhibitory factors was studied. 
Hydration was found to rise the stimulus threshold for positive 
drinking response. The duration of drinking persisting after 
cessation of stimulation was dependent on the strength and 
the duration of the electrical stimulation, but also on the 
temperature of the accessible water. After the administration 
of amphetamine the animal constantly stopped drinking 
immediately on cessation of stimulation, even if a strong 
stimulus of long duration was applied. 
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If the goat was not allowed to drink during stimulation of 
the “drinking centre” it exhibited a typical “displacement 
reaction” (vigorous scratching of the neck with the left hind 


leg). 


Andersson, Sven (Department of Pharmacology, Karolinska 
institutet, Stockholm, Sweden) : 
INHIBITORY EFFECTS OF HCI-INSTILLATIONS INTO 
THE DUODENUM ON GASTRIC SECRETION INDUCED 
BY HISTAMINE AND GASTRIN IN PAVLOV AND HEIDEN. 
HAIN POUCH DOGS 


The nature of the pH-sensitive, intraduodenal mechanism 
having an inhibitory influence on the production of gastric 
acid is a matter of confusion. Some authors (Code and Watkin- 
son 1955; Sircus 1958) believe that the mechanism operates 
through vagal reflexes, while others (Greenlee et al. 1957; 
Jones and Harkins 1959) suppose that acid in the duodenum 
liberates an inhibitory factor which reach the parietal cells 
via the blood. In studying the action of acid in the duodenum 
the author (Andersson 1960) has shown that secretory respon- 
ses after a test meal can be inhibited when the intraduodenal 
pH is lowered to about 2. The inhibition was independent of 
vagal innervation to the gastric pouch. In order to get more 
precise information as to the site of action of this inhibition 
it was necessary to use a more definiable type of stimulus. 
In these series of experiment, therefore, histamine and gastrin 
were used as secretory stimuli. 

In dogs provided with isolated gastric pouches (vagally 
innervated Pavlov pouches, and vagally denervated Heiden- 
hain pouches) the duodenum was excluded from the normal 
passage of food. The gastrointestinal continuity was reestab- 
lished by gastrojejunostomy. Furthermore, the animals had 
duodenal cannulae. 

Solutions of histamine and gastrin were continuously 
administered intravenously. 

The effect of low intraduodenal pH upon histamine- 
stimulated secretion was studied in 7 dogs (3 Pavlov and 
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4 Heidehain pouch dogs). Instillation of acid had no inhibitory 
effect in 5 dogs; a small and invariable inhibition was seen in 
2? Heidenhain pouch dogs. The gastrinstimulated secretion, 
on the other hand, was decisively inhibited in 5 dogs (1 Pavlov 
and 4 Heidenhain pouch dogs) when the duodenum was 
acidified. The inhibition averaged 70 per cent. 

The significance of these findings are discussed. 


Andersson, S., Inhibitory effects of hydrochloric acid in antrum and 
duodenum on gastric secretory responses to test meal in Pavlov 
and Heidenhain pouch dogs. Acta physiol. scand. 1960. In press. 

Code, C. F. and G. Watkinson, Importance of vagal innervation in the 
regulatory effect of acid in the duodenum on gastric secretion of 
acid. J. Physiol. (Lond.) 1955. 130. 233—252. 

Greenlee, H. B., E. H. Longhi, J. Delgadillo Guerrero, T. S. Nelsen, 
A. Latif El-Bedri and L. R. Dragstedt, Inhibitory effect of pancre- 
atic secretin on gastric secretion. Amer. J. Physiol. 1957. 190. 
396—402. 

Jones, T. W. and H. N. Harkins, The mechanism of inhibition of gastric 
acid secretion by the duodenum. Gastroenterology 1959. 37. 81—86. 

Sircus, W., Studies on the mechanisms in the duodenum inhibiting 
gastric secretion. Quart. J. exp. Physiol. 1958. 43. 114—133. 


Aukland, K. and J. Krog (Institute for Experimental Medical- 
Research, University of Oslo, Norway) : 
POLAROGRAPHIC DETERMINATION OF RENAL OXYGEN 
TENSION 


Renal oxygen tension was determined polarographically 
in 6 nembuthalanesthetized dogs in antidiuretic state, using 
a bare 0.4 mm thick platinum electrode of 6—8 mm length. 
A constant voltage of 0.6 V was applied between the electro- 
des. The platinum electrode was inserted at right angles to 
the kidney surface to various depths of the renal parenchyma, 
and the availability of oxygen for reduction at the electrode 
was recorded at each point. The oxygen tension was generally 
found to be lower in the renal medulla than in the cortex. 
No absolute values were provided by the present method. 
Clamping of the renal pedicle produced very fast initial 
reduction of cortical oxygen tension, describing an upward 
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concave curve, while medullary oxygen tension initially 
showed slow decrease and then fell off rapidly, giving an 
upward convex curve. The difference is explained by assu- 
ming a cortical oxygen tension of at least 80 mm Hg and a 
medullary oxygen tension of less then 60 mm Hg during 
oxygen breathing. 

The remarkably low oxygen tension in urine is suggested 
to be due to vibration between the renal medulla and urine 
passing through the collecting ducts. 


Baltscheffsky, Herrick, Margareta Baltscheffsky and Barbro 
Arwidsson (Wenner Gren Institute, University of Stock- 
holm, Sweden) : 

ON ELECTRON TRANSPORT AND PHOSPHORYLATION 
IN PLANT AND BACTERIAL LIGHT-INDUCED PHOSPHOR. 
YLATION 


The following findings from experiments on_ light- 
induced phosporylation (aerobic conditions, saturating light- 
intensities) will be discussed: 

(1) Coenzyme Q» stimulates light-induced phosphoryla- 
tion in isolated spinach chloroplasts. It is, however, less effici- 
ent as stimulatory agent than menadione. At 10-+ M concen- 
tration, for example, coenzyme Qy gives only 70 % of the 
stimulation obtained with the same concentration of mena- 
dione. 

(2) Valinomycin, which completely uncouples oxidative 
phosphorylation in animal mitochondria at low concentrations 
(McMurray and Begg 1959), inhibits light-induced phosphor- 
ylation in isolated chromatophores of the photosynthetic 
bacterium Rhodo-spirillum rubrum to approximately 50 %. 
This may indicate that two phosphorylation sites are involved, 
one of which is affected, whereas the other one remains unal- 
fected. When the rate of light-induced phosphorylation is 
stimulated several fold by phenazine methosulfate, only a small 
part of the phosphorylation, which is about equivalent to the 
sensitive part of the unstimulated system, is inhibited by 
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valinomycin. This supports the conclusion that one of two 
sites, the “valinomycin-insensitive” one, is activated by addi- 
tion of phenazine methosulfate. “Cyclic” light-induced phos- 
phorylation in spinach chloroplasts remains unaffected by 
valinomycin, which may indicate that only a site corresponding 
to the “valinomycin-insensitive” site in bacterial chromato- 
phores is participating in light-induced phosphorylation of 
the isolated spinach chloroplasts. 

(3) When a preparation of bacterial chromatophores has 
been aged at 55—57° C, the initially very low stimulation 
obtained by menadione increases with the aging time, up to 
15—25 minutes of preaging, after which a very rapid decrease 
occurs. In contrast to the stimulation obtained by phenazine 
methosulfate, that obtained by menadione is very sensitive 
to low concentrations of the inhibitors antimycin A and 
2-n-heptyl-4-hydroquinoline-N-oxide. Thus a difference has 
been found between the modes of action of the two stimulatory 
agents on light-induced phosphorylation. 


McMurray, W. C. and R. W. Begg, Arch. Biochem. Biophys. 1959. 
84. 546. 


Barr, P.-O. and H. Bjurstedt (Laboratory of Aviation and 
Naval Medicine, Department of Physiology, Karolinska 
Institutet, Stockholm, Sweden) : 

TECHNIQUE FOR CONTINUOUS RECORDING OF BLOOD 
pH AND O, SATURATION IN MAN 


A technique has been developed to permit continuous 
recording of rapid changes in blood pH and Og saturation 
in human subjects. After previous heparinization of the 
subject, blood is withdrawn from an artery or vein via a 
percutaneously inserted Teflon catheter and subsequently 
discarded after passing the sensing units (glass- and reference- 
electrodes, and a_ photoelectric oximeter). A termistor is 
included in order to check the temperature of the blood in 
the pH unit. A roller pump is used to keep the blood flow 
constant. With a connecting catheter of 25 cm length and 
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1.1 mm internal diameter and a rate of flow of 8 ml/min the 
changes in pH or Og saturation of the blood entering the 
catheter are detected after about 3 sec (“onset delay”), 90 % 
of full deflection being attained within an additional 10 sec. 

The response characteristics make the assembly a useful 
tool for various investigations on human subjects. If continu- 
ous recordings are needed over a prolonged period of time, 
and a rapid response is not required, the loss of blood can be 
reduced by employing smaller rates of flow. The technique 
has been successfully used in this laboratory in standard 
laboratory studies as well as under adverse conditions, for 
instance during g-loadings in the human centrifuge and 
during rapid decompression up to 40.000 ft. 


Barr, P.-O., M. Beckman, H. Bjurstedt, J. Brismar, C. M. 
Hesser and G. Matell (Laboratory of Aviation and Naval 
Medicine, Department of Physiology, Karolinska Institu- 
tet, Stockholm, Sweden) : 

BLOOD GAS CHANGES IN MAN DURING AND AFTER 
GRADED MUSCULAR WORK 


The present investigation, which constitutes part of a 
study of the control of respiration in man under different 
conditions, deals with the time course and magnitude of 
arterial bloods gas changes caused by light and moderate 
work (bicycle ergometer) in untrained subjects. Arterial pH 
and Og, saturation were recorded continuously and simultane- 
ously (cf. Barr and Bjurstedt: Technique for Continuous 
Recording of Blood pH and Og, Saturation in Man). Other 
simultaneously recorded variables were blood temperature 
in the measuring unit, arterial blood pressure, work load, and 
the respiratory rate by means of a loosely attached pneumo- 
graph. In order to secure undisturbed breathing other ventila- 
tory measurements were avoided. 

Eight healthy young male students attended to two 
sessions each. The firts session was devoted to indoctrination 
of the subject and assessment of his anthropometric data and 
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physical working capacity. In the second session, one or two 
days later, two consecutive work experiments were performed 
at loads of 400 and 700 kpm/min respectively. Each experi- 
ment was designed as follows: a) 30 min resting in the supine 
position, b) 10 min sitting on the bicycle at rest, c) 6 min 
work, and d) 6 min resting on the bicycle. In each experiment 
recording started 3 min before the work began. At intervals, 
blood just passing the measuring unit: was sampled for CO, 
analysis. 

Measured and calculated mean values of arterial pH, 
Pco., Oy saturation and Po, during and after the work tests 
are presented and discussed with reference to the previous 
literature. 


Bendz, Arne (Department of Pharmacology, University of 


Lund, Sweden) : 
COMBINATION OF SOME HYPNOTICS AND ATARACTICS 


When cyclaminated tadpoles were examined in respect to 
the effect of hypnoties and ataractics there were forthcoming 
results that seem to show synergism between the barbituric 
acid Diemal (Barbital) and Meprobamate, between Diemal and 
Chlorpromazine and between Diemal and Carbromal. 

The statistical analyses were made as follows. The time 
within which 50 % of the tadpoles showed no reaction on 
stimulation was notated. The quotient between the times 
corresponding to LT5 9 (lethal time 50 %) in the most active 
of the two solutions of one drug isolated on one hand and in 
the combinated solution on the other was calculated. Quotients 
repeatedly exceeding 2 are looked upon as possibly showing 
synergism. 


Bengtsson, C., L. A. Hanson and B. G. Johansson (Department 
of Bacteriology and Department of Medical Biochemistry, 
University of Géteborg, Sweden) : 

IMMUNOCHEMICAL STUDIES OF NATIVE AND MODIFIED 
B-LACTOGLOBULIN AND a-LACTALBUMIN 


Recent studies have shown that chemical modification 
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and enzymatic degradation can be used in the investigations 
of groupings determining the antigenic properties of proteins. 
Maurer (1959) and Sri Ram et al. (1959) have studied the 
immunochemical characteristics of modified serum albumin. 
Enzymatic degradation of serum albumin has shown the 
presence of immunologically active split products (Porter 1957, 
Lapresle 1959). 

In the present study two relatively well characterized 
proteins from bovine milk were used (f-lactoglobulin and 
a-lactalbumin). The proteins were prepared according to 
Aschaffenburg and Drewry (1957) and recrystallized at least 
five times before use. Both proteins were found to be pure by 
immune electrophoresis (Hanson and Johansson 1959). 

Rabbit immune sera against bovine milk and the isolated 
proteins were used in the immune electrophoretic analyses. 
The proteins were treated with 1-fluoro — 2, 4-dinitrobenzene 
(Sanger 1945) or acetic anhydride (Fraenkel-Conrat 1949) for 
substitution of amino groups. Esterification of carboxyl groups 
was obtained by treatment with methanol containing hydro- 
chloric acid. After substitution of amino groups employing 
both techniques the proteins showed an increased mobility. In 
contrast to the acetylated proteins, however, the DNP-proteins 
showed no ability to give precipitation reactions. After esteri- 
fication more complex results were achieved. Degradation 
with trypsin gave rise to striking differences between the two 
proteins. The f-lactoglobulin showed no change in the immu- 
ne electrophoretic pattern after the degradation, while the 
degradated a-lactalbumin showed a pattern which indicated 
the presence of several substances with ability to precipitate 
with the used immune serum. The possibilities of isolating 
these substances will be discussed. After tryptic degradation of 
acetylated a-lactalbumin only one precipitate was found, 
situated in the same region as the nondegradated acetylated 
protein. 


Aschaffenburg, R. and J. Drewry, J. Biochem. 1957. 65. 273. 
Fraenkel-Conrat, H., R. S. Bean, and H. Lineweaver, J. Biol. 
Chem. 1949. 177. 385. 

Hanson, L. A. and B. Johansson, Experientia 1959. 15. 377. 
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Lapresle, C. Ann. inst. Past. 1959. 97. 626. 

Maurer, P. H. Arch. Biochem. Biophys. 1959. 79. 13. 

Porter, R. R. Biochem. J. 1957. 66. 677. 

Sanger, F. Biochem. J. 1945. 39. 507. 

Sri Ram, J. and P. H. Maurer. Arch. Biochem. Biophys. 1959. 83. 
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Bennich, Hans (Department of Medical Biochemistry, Univer- 
sity of Géteborg, Sweden) : 

ISOLATION OF PHOSPHOPEPTIDES FROM BOVINE 

a-CASEIN AFTER TRYPTIC HYDROLYSIS 

Tryptic hydrolysis of bovine a-casein yields a mixture of 
phosphopeptides of which at least 5 can be separated by paper 
electrophoresis in 0.1 M pyridinium acetate, pH 5.0. The 
isolation of one of these peptides by means of paper electro- 
phoresis (Bennich et al. 1959), or by ion exchange chromato- 
graphy (Osterberg 1960), as well as its composition have been 
reported earlier. In both cases the phosphopetides were first 
precipitated with lead or barium salts. By application of the 
gel filtration method (Porath et al. 1959) on the reaction 
mixture this step can be avoided and makes a further study 
of the peptides released during the hydrolysis more favourable. 

It was found that filtration through Sephadex G 25 (water 
regain 2.3 g/ g dry gel; Pharmacia Ltd., Uppsala, Sweden) 
previously equilibrated with 1 M acetic acid gave a partial 
separation of the phosphopeptides present. After lyophiliza- 
tion of the fractions the phosphopeptides were further sepa- 
rated by means of column electrophoresis in 0.1 M pyridinium 
acetate pH 5.0 with ethanolized cellulose as supporting 
medium. 

The composition of the phosphopeptides thus obtained 
will be discussed as well as their probable origin, i. e. from 
which of the phosphoproteins that constitute «-casein they 
are derived (McMeekin et al. 1959). 

Bennich, H., B. Johansson, and R. Osterberg, Acta Chem. Scand., 

1959.. 13. 1171. 

McMeekin, T. L., N. J. Hipp, and M. L. Groves. Arch. Biochem. 

Biophys., 1959. 83. 35. 

Porath. J., and P. Flodin, Nature, 1959. 183. 1657. 

Osterberg, R., Biochim. Biophys. Acta, 1960, in press. 
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Function Laboratory, University Lung Clinic, Renstrém- 
ska sjukhuset, Goteborg, Sweden) : 


DISTRIBUTION OF O, UPTAKE WITHIN THE LUNGS IN 
PATIENTS WITH PULMONARY HYPERTENSION 


In normal subjects lateral position is accompanied by an 
increase of the Og uptake and ventilation in the dependant 
lung and a decrease in the upper lung. There is ample 
evidence that the changes in O, uptake in the respective lungs 
is due to changes in blood flow through this lung. 

During routine bronchospirometries on patients with 
lung disease we observed that the changes in O, uptake on 
lateral positions were relatively small in some patients. This 
was thought to be due to pulmonary hypertension and stiff 
lung vessels. Data from right heart catheterization in these 
patients confirm this theory. In patients with a mean pulmo- 
nary artery pressure at rest of 15 mm Hg or less the average 
Oy, uptake change of each lung (calculated in relation to the 
value in supine position) was 30 % or more. 

In patients with a mean pulmonary artery pressure of 
20 mm Hg or higher, the average lung Oy uptake change 
was 0—20 %. 


Berglund, Fredrik (Department of Pharmacology, Karolinska 
Institutet, Stockholm, Sweden) : 
SIMULTANEOUS REABSORPTION AND SECRETION BY 
“ACTIVE TRANSPORT”; RELATIVE LOCALIZATION IN 
THE NEPHRON AND INFLUENCE ON RENAL CLEAR- 
ANCES 


In the female dog, Tm for reabsorption of thiosulfate 
equals Tm for secretion, and thiosulfate clearance therefore 
measures GFR. But at low plasma levels, no thiosulfate 
appears in the urine. This is explained by assuming that 
secretion occurs at a site proximal to reabsorption, or at the 
same level in the tubule. Both filtered and secreted thiosulfate 
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can then be reabsorbed, at low plasma levels. With this “proxi- 


om- mal secretion” as a starting point, theoretical curves of urinary 
; excretion are given for substances with reabsorption ‘I'm 
IN higher than secretion Tm, and substances with secretion Tm 


higher than reabsorption Tm. Creatinine belongs to the latter 
group, but only in certain species, notably goat and man. 


he Calculations along these lines show that “endogenous creati- 
ple nine clearance” may equal GFR, but still be much more 
ngs sensitive to changes in renal plasma flow than to changes in 
GFR. The clearances of inulin, creatinine and p-aminohip- 
ith purate were therefore studied in the goat. A selective increase 
pee of renal plasma flow was induced by administration of 
his nepresolin (R). The creatinine /inulin clearance ratio increased 
tiff in these experiments. — Examples will be given of other 
id substances handled in similar manner in different species. 
no- 
the Borrebek, B. and O. (Institute of Medical Biochemist- 
} ry and Physiology, Jepartment of Biochemistry, Univer- 
of sity of Oslo, Norway) : 
ge ISOLATION OF TWO NEW GLUCOSE POLYPEPTIDE 
COMPLEXES FROM RAT DIAPHRAGM 
As reported recently (Walaas et al. 1960) [14C] glucose is 
| rapidly incorporated into two polypeptide complexes of rat 
diaphragm in vitro. These compounds contain radioactive 
ka glucose after incubation of rat diaphragm for 3 to 5 minutes 
atl in Krebs Ringer phosphate medium containing 10¢C [14C] 
IN glucose. These substances called compound A and B are both 


R- soluble in 80 per cent alcohol. Compound B is partly precipi- 
tated by HCloy, while compound A is recovered in the super- 
natant after treatment of the diaphragm with HClo,. These 


ate compounds have been purified by a technique involving 
re paper electrophoresis and paper chromatography. Both com- 
ute pounds contain aspartic acid and glutamic acid. By electro- 
lat phoresis (pH above 4) they behave as negatively charged 
he substances. Analysis of compound A indicate that an ether or 
ite ester linkage with glucose is present. Investigations of the 


21 


amino acid content of these glucose complexes will be 
reported. 


Walaas, O., B. Borrebek, T. Kristiansen and E. Walaas: Biochim. 
Biophysic. Acta. 1960. In press. 


Buchthal, F. and L. Engbek (Institute of Neurophysiology, 
University of Copenhagen, Denmark) : 
RECOVERY OF EXCITABILITY IN STRIATED MUSCLE 
FIBRES 


The voltage reduction of the action potential evoked 
after a conditioning stimulus has hitherto been used as a 
measure of the excitability changes (Samojloff 1908, Lucas 
1909, Hoefer et al. 1953, Glaser and Stark 1958). It is, howe- 
ver, mainly due to a reduction in the number of responding 
fibres and no adequate expression of the recovery process in 
the individual fibre (Farmer et al. 1960). In the experiments 
on frog’s sartorius muscle reported here this complication was 
avoided by intracellular recording. 

At the absolute refractory period of the propagated 
action potential, the amplitude of the response elicited by 
the testing stimulus was reduced by 30—40 per cent when 
recorded at a distance of 0.2—0.3 mm from the intracellular 
stimulating electrode. When recorded simultaneously at a 
distance of 3—4 mm from the stimulating electrode the ampli- 
tude was only reduced by 10 per cent. The response to the 
testing stimulus was still propagated even when its amplitude 
was 15 mV below the resting potential of the fibre. At a time 
interval between the two stimuli of two to three times the 
absolute refractory period, the voltage of the second action 
potential had again reached its full value. 

With a stepwise increase in the strength of the testing 
stimulus the absolute refractory period was reached when the 
stimulating current of 0.2 msec pulses was at least 1.6 times 
the threshold (l—2/»A) of the conditioning stimulus. 

The minimum time interval at which a testing stimulus 
of 1.6 times threshold or more evoked a propagated response 
99 
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was 2.5 + 0.06 msec (30 fibres, at 21° C). The logarithm of 
the absolute refractory period increased linearly with tempe- 
rature between 14 and 25° C, Qi9 being 2.1. At a time interval 
of twice the refractory period the excitability was restored and 
was enhanced by 10—20 per cent when the time interval was 
three times the absolute refractory period (supernormal 
period). The excitability was again normal with time intervals 
five to six times the absolute refractory period. These changes 
in excitability appeared within a period in which the after- 
potential remained practically constant. 

Near the absolute refractory period the response to the 
testing stimulus was about 1 msec delayed as compared with 
the response to the conditioning stimulus (Lucas 1909, Farmer 
et al. 1960). Usually only up to one third of this delay was 
due to delayed firing, the remaining fraction being caused by 
a decrease in conduction velocity which averaged 40 per cent 
over the 3—5 mm fibre length investigated. However, at a 
critical stimulus interval just at threshold the delayed firing 
was the main cause of the increased latency of the response 
to the testing stimulus. 

Non-propagated responses could not be elicited within 
the absolute refractory period until the time interval between 
stimuli had reached about 80 per cent of the absolute 
refractory period. 


Farmer, T. W., F. Buchthal and P. Rosenfalck, Electroenceph. 
clin. Neurophysiol. 1960 (in press). 

Glaser, G. H. and L. Stark, Neurology 1958. 8. 640—644. 

Hoefer, P. F. A., G. H. Glaser, C. Hermann and T. Estrin, Trans. 
Amer. neurol. Ass., 1953. 78. 251—253. 

Lucas, K., J. Physiol. (Lond.) 1910. 41. 368—408. 

Samojloff, A., Zbl. Physiol. 1910. 24. 45—54. 


Bergstrgm, R., C. G. Bernhard and L. Anggard (Department 
of Physiology, Karolinska institutet, Stockholm, Sweden) : 
ANALYSIS OF SOME PRENATAL REFLEX FUNCTIONS IN 
SHEEP 


The experiments were performed on non-anaesthetized 
exteriorized sheep fetuses kept in placental contact with the 
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decerebrate ewe. The activity in m. gastrocnemius of the fetus 
was recorded electromyographically be means of needle 
electrodes. In the material tested (17 fetuses in ages from 53 
to 126 days; weights 12 — 2.186 g) no activity in m. gastroc- 
nemius could be evoked by stretching the muscle before the 
60th day (6 fetuses weighing from 12 g to 25 g). In all fetuses 
older than 60 days a positive response could be obtained 
which disappeared after spinal cord destruction. This “fetal 
stretch reflex activity” seems to be a sign of the reorganization 
of the fetal reflex activity in connection with the development 
of primitive muscle receptors. At this stage there was no sign 
of antagonistic inhibition, the excitatory effect evoked by 
muscle stretch being spread to the antagonists. Antagonistic 
inhibition as well as inhibition of the “fetal stretch reflex” 
by skin stimulation was obtained later on, and the first signs 
of decerebrate rigidity were found during the last part of the 
prenatal period (total gestation period 150 days). 


Bergstrgm, R. M., R. F. Blafield and M. W. Brenner (Institute 
of Physiology, University of Helsinki, Finland and 
Institute of Physics, University of Helsinki, Finland) : 
IRRADIATION OF SINGLE NERVE FIBRES WITH a-PAR- 
TICLES FROM A CIRCULAR POLONIUM?!10 SOURCE 


It is known that the irradiation of nerve fibres with 
X-rays results in an alteration of the propagation velocity 
and the amplitude of the action potential (Bachofer and 
Gautereaux 1959). This effect is thought to be due to changes 
in the permeability of the cell membrane. 

In order to study the effects of the ionizing radiation on 
the surface structure of the nerve fibre and its electrical 
activity, a method was developed using a circular Polonium??° 
source (supplied by The Radiochemical Centre, Amersham, 
UK) for circumscript irradiation of the fibre with a-particles 
(energy 5.3 MeV, nominal strength of the source at the time 
of the experiments 1.1 mC, half-life 138.4 days). 

There are certain advantages in using a circular source. 
The nerve fibre is bombarded equally from all directions. All 
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a-particles will pass through equal distances of air and tissue. 
However, only particles entering the surface of the fibre 
perpendicularly, will penetrate in radial direction of the fibre 
a distance corresponding to a residual range of the particles 
in the tissue. Evidently, the dose of the radiation is due only 
to a certain volume of the fibre which is bounded by the 
surface of the fibre and a surface defined by the largest depth 
of penetration. According to the energy loss due to the pene- 
tration of the polythene film, covering the source, and due to 
the path in the air the energy of the particles entering the 
nerve fibre was calculated to 3.6 MeV. ‘This energy corresponds 
toa 21u range in water. Using this value, the volume (correspon- 
ding to a certain observed length of the fibre) reached by the 
a-particles, the number of particles entering this volume and 
the energy dissipation in unit volume of tissue in unit time 
was calculated. The activity of the source was estimated by 
using nuclear plate technique. The error in the dose-rate is 
expected to be + 30 %. 

Some preliminary results obtained by this method and 
electron microscope photography of the irradiation effects 
(Bergstrém and Kivalo 1960, unpublished) are presented. 


Bachofer, C. S. and M. E. Gautereaux, X-Ray effects on single 
nerve fibres, J. gén. Physiol. 1959. 42. 723—735. 


Bjurg, T. and H. Westling (Laboratory for Clinical Physio- 
logy, University of Ggteborg, Sweden) : 
OBSERVATIONS ON THE URINARY EXCRETION OF 
HISTAMINE IN ADRENALECTOMIZED RATS 


The urinary excretion of histamine in female rats was 
determined by bioassay. In adrenalectomized rats kept on 
water as drinking fluid there was no initial change, but some- 
times a late increase in the urinary histamine. Adrenalecto- 
mized rats given saline to drink exhibited an early and 
progressive increase in the urinary histamine, in spite of the 
fact that they were in a much better condition than the animals 
kept on water. 


! 
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Adrenalectomized rats given saline to drink and cortexone 
(DOCA) as substitution therapy were in excellent condition 
but showed a substantial increase in the urinary output of 
histamine. Adrenalectomized rats given cortisone or cortisol 
from the day of operation showed a moderate increase in 
urinary histamine with a subsequent reduction. Treatment 
with cortisone beginning some days after adrenalectomy 


caused an immediate, large, but temporary increase in the | 


urinary excretion of histamine. This effect of cortisone was | 


not seen after sham operation. 
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Boman, Kurt (Institute of Physiology, University of Helsinki, | 


Finland) : 


SOME EFFECTS OF BARBITURATES ON THE CENTRAL | 


NERVOUS SYSTEM 


To study the effects of two commonly used barbiturates 
(diaethylbarbituric acid and allylisopropylbarbituric acid) on 
some functions of the CNS, experiments on healthy male 
medical students were performed. None of the students had 
used barbiturates before. Similarly the effects of caffeine 
and in a few cases the effects of morphine were studied. These 
drugs were administrered in relatively small amounts. 


Each of the barbiturate derivatives was given perorally in | 


liquid form under standardized conditions, 2.25 mg/kg body 
weight. We recorded the standing equilibrium, the reaction 
time and the finger-to-finger test (Goldberg 1943). The obser- 


vations were carried out several times at various intervals to 


establish the normal values. 


The effects produced by the barbiturates were individu- | 
ally very different; subjectively most of those tested reported | 


a feeling of lassitude 20—40 minutes after the administration 
of the drugs. Only in a very few cases was no effect of this 


kind recorded. All the tests were performed at about 9 a. m. | 


on alert students with empty stomachs. 
In all cases we found a more or less pronounced increase 
in the swaying amplitude of the vertex, varying between 5 to 
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texone | 100 per cent (increase of the control value) of the anterio- 
dition | posterior swaying amplitude and 5 to 200 per cent of the 
put of ; lateral swaying amplitude. In the finger-to-finger test the area 
‘ortisol of 25 punctures was calculated. Under the maximal influence 
ase in | of the barbiturates an increase of 10 to 75 per cent was seen. 
itment | The lengthening of the reaction time was between 10 and 30 
-ctomy | per cent of the normal value. 
in the | While the subject was under the simultaneous influence 
1€ was | of the barbiturates and caffeine (10 mg/kg bodyweight) the 
. effects of the barbiturates were mostly obliterated. 
Similar effects were also seen with morphine. 


wel | Goldberg. L.: Quantitative studies on alcohol tolerance in man. — 
lsinki, | Acta physiol. scand. 1943. 5. Suppl. 16, 1-128. 


TRAL 
Carlsen, F. and G. G. Knappeis (Laboratory of Biophysics and 


aia Institute of Neurophysiology, University of Copenhagen, 


d) on Denmark) : 

: | ULTRASTRUCTURE AND MECHANICAL TENSION IN 
mare STRIATED MUSCLE 

s had 

ffeine Passive stretch and isometric contraction were studied 


[hese | in electron micrographs of striated frog muscle. To ascertain 
the maintenance of the mechanical state, in the single fibre, 
lly in | in the small bundle or the whole semitendinosus muscle, 
body } tension and length were recorded before and during fixation 
ction | with osmic acid. 
»bser- The findings on muscle fibres without previous extraction 
ils to | with glycerol, whether unstained or stained with phospho- 
_ tungstic acid, confirmed Huxley and Hanson’s (1954) observa- 
vidu- | tions on glycerinated muscle of two types of interdigitating 
orted | filaments creating a zone of overlap. At 50 per cent stretch 
ation | (from 2.2 to 3.3 «) there was a 10 per cent increase in the 
this | length of the A filaments and at higher degrees of stretch also 
a.m. | the length of the I filaments increased. ‘The most conspicuous 
change with strectch was, however, the nearly linear decrease 
rease | in the zones of overlap. At a sarcomere length of 3.4 » there 
5 to was no longer any overlap in the major part of the fibre. At 
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still higher degrees of stretch the two sets of filaments appeared 
separated by a zone of reduced density (“gap”). That the entire | dogs 
I filament than was outside the A band was indicated by the | ous | 
finding of the 24 fine striations of the I filaments outside the } and 
A band. Under these conditions only sarcomeres within 100 ,/ vent 
from the tendon ends of the fibre still had a zone of overlap, the s 
Isometric contraction was associated with a decrease in, tule 
the length of the A and I filaments resulting in a decrease in | bloo 
their zone of overlap. The decrease was most pronounced at | bloo 
equilibrium length (sarcomere length 2.2 ), the zone of over- | in th 
lap decreasing by 35 per cent. Similarly, in isometric con.- | 
traction of the stretched fibre, the gap appeared at a shorter | be 1 
sarcomere length (3.2 ») than at rest. } tensi 
At stretches at which there was a gap between A and | 
I filaments in all sarcomeres except those at the very ends of | tissu 
the fibre, the fibre still developed a considerable fraction of the | 
maximal tetanic tension (Po) during contraction (e.g. 0.3 Py} 
at 70 per cent stretch). Shortening of the sarcomeres near the 
tendon ends which still had overlap could only account for | 
one sixth of the tension developed in the stretched fibre. This | 
is considered to indicate that also sarcomeres stretched to a | 
degree that A and I filaments are separated are active during | Chri 
isometric contraction. 


Huxley, H. E. and J. Hanson, Nature (Lond.) 1954, 173, 973. 


Carlsten, A., B. Sfderholm and O. Thulesius (Department of | },4, 
Clinical Physiology, University of Ggteborg, Sweden) : init 
GAS TENSIONS AND pH OF LYMPH of th 


In a previous paper (Carlsten and Séderholm, 1960) it was | 8 th 
demonstrated that thoracic duct lymph in anaesthetized dogs | be o! 
has a lower pH and a higher Pco, than arterial blood irrespec- | Conc 
tive of the experimental conditions. Mixed venous blood is | high 
in this respect in a position between the other two fluids, but | S€¢) ' 
closer to arterial blood than lymph. This relationship is very | Post 
constant and indicates that the tissue tension of COz is higher | coml 
than expected. 
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speared | Further, extended experiments in anaesthetized cats and 
e entire | dogs have confirmed these findings and in addition simultane- 
by the | ous samples from aorta, right heart, portal vein, thoracic duct 
ide the} and mesenteric lymph duct during different degrees of 
n 100, | ventilation and oxygenation have been analysed. Lymph from 
verlap, . the small intestine is always the most acid of these fluids, as a 
ease in, rule followed by thoracic duct lymph, portal blood, right heart 
ease in | blood and arterial blood. The Pco, estimated from pH and in 
iced at | blood corrected for differences in oxygen saturation, decreases 
f over in the same pattern as pH increases. 
ic con- | Data on non-anaesthetized cats with lymph fistulas will 
shorter | be reported. Experiments including measurements of oxygen 
| tension and concentration of lactic acid will also be discussed. 
A and! The results should be related to the gas tensions in the 
nds of | tissues from which the lymph is drained. 


of the | 

ares Carlsten, A. and B. Séderholm. Carbon dioxide tension and pH of 
ae lymph and arterial blood in anaesthetized dogs. Acta physiol. scand. 

‘ar the | 1960. 48. 29—35. 

nt for | 

This | 
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luring | Christensen, E. Hohwii (Department of Physiology, Gymna- 
stiska Centralinstitutet, Stockholm, Sweden) : 
CONTINUOUS AND INTERMITTENT RUNNING. MYO- 
HEMOGLOBIN AS AN OXYGEN STORE 


In earlier investigations from this laboratory intermittent 
heavy work on the bicycle ergometer was analyzed in respect 
to certain physiological functions. It was shown that the length 
of the individual work period is a most critical feature, where- 
it was | a8 the length of the pauses and the total work output might 
| dogs | be of secondary importance as far as the physiological load is 
espec- concerned. The reason why intermittent work with extremely 
od is} high work loads (2520 kpm/min) and short work spells (10 
s, but) sec) could be performed aerobically or practically so, was 
, very | postulated to be the oxygen stored in the muscles mainly in 
igher | Combination with myohemoglobin. 

In the present investigation intermittent running on a 
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tread mill at a speed of 20 km/h (12.4 miles/h) is analyenl| which 
more in details and a comparison between this work form and } lastin; 
continuous running at the same speed has been done. Special | 7 
attention has been payed to the circulatory and respiratory | estim: 
functions and to the maximal values obtained at continuous | the la 
and intermittent work. coeffi 

The results of the present investigation are in agreement | calcul 
with the above mentioned hypothesis, that oxygen stored | contai 
probably in combination with myohemoglobin in the working { the in 


muscles plays an important role for the oxygen supply during ' I 
short spells of intermittent work. The “buffering” effect of | calcul 
the stored oxygen will enable the trained subject to “flatten{ 1 


out” the work load over the subsequent rest period. This | pholif 
effect will be large at short work periods and will diminish | of the 


with increasing length of the periods. | A 
treatec 
initial 
T 
Christensen, S. C. (Department of Physiology, University of plasm: 
Aarhus, Denmark) : | rose p 
TRANSFER OF PLASMA LIPOPROTEIN ACROSS THE from 1 
INTIMAL SURFACE lipemi 
A pronounced hyperlipaemia with a characteristic plasma 

lipoprotein complex develops in the stilboestrol-treated 
cockerel. 
Labelling of the lipoprotein complex, in which phospho- | Coddit 
lipid and phosphoprotein play a predominant role, was | Se 
obtained by means of an injection of P%?-labelled inorganic . 


phosphate into such animals. 

The plasma with the labelled complex was injected into | T 
normal cockerels and the uptake of the P2-labelled phospho-} KJenoy 
lipid and phosphoprotein was estimated in both the outer and _ jphipit 
the inner half of the aortic wall. The inner half, including) png 
the intima, probably represents the avascular part of the wall. geami 

Characteristic differences were obtained in uptake-time | lian (C 


curves for the two halves of the aortic wall. | 1959) : 
The uptake in the inner half is believed to represent the | 
total amount of labelled phospholipid and phosphoprotein ob 
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alyzed | which crossed the intimal surface during the experiments, 
n and | lasting from 3 to 5 hours. 
pecial | The phospholipid uptake values for the inner half were 
ratory | estimated relative to the average plasma concentrations of 
TOU | the labelled phospholipid during the experiments. Thus, a 
coefficient for the transfer across the intimal surface was 
ment | calculated and expressed in terms of the plasma volume which 
tored | contained an amount of phospholipid equal to that crossing 
bert the intimal surface per cm? per hour. 


uring | The coefficient for the transfer of phosphoprotein was 
ct of | calculated by the same principle. 
atten | The plasma volume obtained was 0.10 ul for both phos- 


This | pholipid and phosphoprotein, perhaps indicating the transfer 
inish | of the lipoprotein complex. 
Almost the same values, 0.10 ul, were found in stilboestrol- 
| treated animals with pronounced hyperlipemia and with 
initial atherosclerotic changes in the aorta. 
This means that the transfer of plasma phospholipid and 
ty of | plasma phosphoprotein across the intimal surface probably 
| rose proportional to the plasma concentration when passing 
THE | from the normal state to that of stilboestrol-induced hyper- 
lipemia. 


Coddington, Alan (The Fibiger-Laboratory, Biochemical 


was | Section,* Denmark) : 
THE ISOLATION, PURIFICATION AND PROPERTIES OF 
| ADENOSINE DEAMINASE 


ant j The present studies were instigated by the finding of 
ho} Klenow and Langer (1958) that deoxyadenosine had an 
and | inhibitory effect on the in vitro incorporation of 32P into the 
ling | DNA of Ehrlich ascites tumour cells. Although adenosine 
vall. | deaminase has previously been isolated from both mamma- 
seit lian (Conway and Cooke 1939) and bacterial (Koch and Vallee 


: | 1959) sources, it has not been purified to any great extent. 
the 


tein * Address: Frederik d. V’s Vej 11, Copenhagen @, Denmark. 
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The enzyme was prepared as follows: Instestinal mucosa from 
four freshly killed calves were scraped into 1500 ml. of distilled 


water and dispersed in a Waring blender for two minutes. | 


The pH of the suspension was adjusted to 7.5 with dilute | 


alkali and after stirring for half an hour in the cold, the sus- 
pension was centrifuged at 40,000 x g for fifteen minutes. The 
pale brown supernatant was fractionated with ammonium 
sulphate, the fraction precipitating between 40 and 60 per 
cent saturation being taken. Further purification was achieved 
by dissolving the precipitate in 0.05 M, pH 7.0, phosphate 
buffer and heating to 70° for fifteen minutes. The heat dena- 
tured protein was spun down and discarded. As a final purifi- 
cation step the enzyme was chromatographed on a DEAE. 
cellulose column at pH 7.0. Elution was achieved by applica- 


tion of a solution of gradually increasing salt concentration. | 
of n 


The method gave an overall purification of 120 times. The 
enzymatic activity was followed by the decrease in absorption 


at 265 mp» due to the conversion of adenosine to inosine | 


(Kalckar 1947). 


The preparation was found to be specific for adenosine 


and deoxyadenosine, the latter being deaminated at a slightly 
faster rate. Michaelis constants were respectively 25 and 28 »M 
for adenosine and deoxyadenosine. The following adenine 
compounds were not deaminated; adenine, the 2’, 3’, and 5’ 
phosphates of adenosine, adenosine diphosphate, adenosine 
triphosphate, diphosphopyridine nucleotide and_ triphospho- 
pyridine nucleotide. None of these compounds inhibited the 
deamination of adenosine when mixed with it in equimolar 
proportions. Deoxyguanosine and deoxyadenosine 1-N-oxide 
were not deaminated but they showed substantial inhibition 
when present with deoxyadenosine in equimolar proportions. 
Deoxyadenosine 1-N-oxide was shown to be a competitive 
inhibitor having a Ki value of 160 uM. 


Conway, E. J. and R. Cooke, Biochem. J., 1939. 33. 457. 
Kalckar, H. M., J. Biol. Chem., 1947. 167. 445. 

Klenow, H. and L. Langer, Acta Chem. Scand., 1958. 12. 1355. 
Kock, A. L. and G. Vallee, J. Biol. Chem., 1959. 234. 1213. 
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Crone, Christian (Institute of Medical Physiology, University 
of Copenhagen, Denmark) : 
THE DIFFUSION OF SOME ORGANIC NON-ELECTROLYTES 
FROM BLOOD TO BRAIN TISSUE 


The results of experiments performed on dogs are 
reported. 

The permeability of the brain capillaries was investigated 
using an experimental technique which permitted evaluation 
of the loss from the blood stream of test-substances injected 
directly into the brain through the carotid artery. 

In order to evaluate the theory proposed by Aug. Krogh 
(1946) that the characteristics of the vascular wall in the 
central nervous system agree with those of the cell membrane 
in general, the permeability of the brain capillaries for a series 
of non-electrolytes was examined. A rather close correlation 
with the Collander-Barlund (1933) scheme was found for the 
substances employed, i e.: inulin, saccharose, fructose, 14C- 
glycerol, 14C-propylene glycol (1,2-propanediol), 14C-urea, 
14C-thiourea, antipyrine, ethanol, propanol and butanol. 

The effect of substituting one or two OH-groups for 
H-atoms in the 2- and 3-position in the propanol molecule was 
studied in experiments where propanol and propylene glycol 
or propanol and glycerol were injected simultaneously. A 
profound change in the ability to pass through the capillaries 
was found as the extraction ratio fell from 0.9 (propanol) to 
0.1-0.05 (propylene glycol — glycerol). 

The very low extraction ratio of polar substances such as 
fructose and glycerol raises the problem as to how the supply 
of glucose to the brain is ensured. Glucose in the steady state 
has an extraction ratio of 0.1 (Blood sugar 100 mg %, a-v 
differense 10 mg %). Evidense is presented which shows that 
glucose presumably passes the brain capillaries by a special 
mechanism, because at normal blood sugar as much as 25 % of 
the 14C-glucose injected into the brain crosses the capillary wall 
(i.e. 6—7 times the amount of fructose in similar experiments). 
The mechanism permitting this passage of glucose is of a 
limited capacity, saturation probably being attained at plasma 
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levels of about 80—100 mg %. The capacity of the mechanism | 


for facilitated diffusion is calculated to be of the order of | 


4.10-§ mmol /cm?/sec. 


Krogh, Aug., Proc. Roy, Soc. (Lond.) (B) 1946, 133. 140—200. 
Collander, R. and H. Barlund: Acta Bot. Fennica 1933, 11. 1 


Diamant, B. (Department of Pharmacology, Karolinska insti- 
tutet, Stockholm, Sweden) : | 
THE INFLUENCE OF ANOXIA AND GLUCOSE ON HISTA.- | 
MINE LIBERATION CAUSED BY A PRINCIPLE IN ASCARIS 
SUIS 


A biologically occurring histamine liberator can _ be 
extracted from eelworms (Ascaris suis) found in swine (Uvnas 
and others 1956). The histamine releasing activity of such a 
dialyzed Ascaris extract, investigated by incubation with finely | 
cut rat lung at 37° C., is presented in this report. 

Anoxia, caused by bubbling nitrogen gas through the 
preparation during the incubation, almost completely abolish- 
es the histamine release. Addition of glucose (1 mg/ml) | 
restores the histamine liberation to about 80 % of the hista- 
mine release found when oxygen as well as glucose is present. } 

It has been further shown that if rat lung tissue is exposed | 
to anoxia for 74%, 15 and 30 min. before the addition ot | 
glucose, the activating effect of glucose decreases progressively. 
A similar decrease of histamine liberation is found when the 
nitrogen, after the above mentioned time intervals, is replaced 
by oxygen in the absence of glucose. If, however, glucose is | 
added at the same time that oxygen is exchanged for nitrogen, 
the preceeding exposure to anoxia has less marked effect on | 
histamine liberation. 

The results suggest that metabolic processes involving | 
enzymatic breakdown of glucose are of vital importance for | 
histamine liberation to occur. 
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Eldjarn, Lorentz and Hans Chr. B¢grresen (University Clinical 
Laboratory, Dept. of Biochemistry, Rikshospitalet, Oslo, 
Norway) : * 


THE REDUCTION OF DISULFIDES BY HUMAN ERYTH- 
ROCYTES 


It is well established that a number of disulphides when 
introduced into the mammalian organism rapidly appear in 
serum and in urine in the reduced form. (Eldjarn 1950, 
Fischer and Goutier-Pirotte, 1954). The mechanism whereby 
this reduction is brought about has been the subject of the 
present investigation. 

Tissue slices or cells were suspended in M/15 phosphate 
buffer containing glucose or some other substrate as well as 
the disulfide to be tested. The reduction of the disulfide was 
followed by iodometric or amperometric determination of the 
thiol appearing in the suspending medium. In the case of 
cystamine, the use of S%5—labeled disulfide permitted a 
detailed analysis of intra- and extracellular reaction products. 

Among the organs so far tested only the erythrocytes was 
found to reduce disulfides with the appearance of the reduced 
form in the suspending medium. Under optimal conditions 
1011 human erythrocytes was found to reduce 75 to 100 
micromoles of disulfides pr. hour, 7. e. the reductive capacity 
of the erythrocytes is sufficient to explain the observed in vivo 
reduction of farmacological disulfides referred to above. 

When incubated at concentrations of 10-4 to 10°? M with 
erythrocytes (5 & 10° cells pr. mm®), the following disulfides 
were reduced: Cystamine, diacetylcystamine, dimethylcysta- 
mine, tetramethylcystamine and tetraethylcystamine. When 
these disulfides are used at higher concentrations (3 X 10-8 
tol X 10-2 M) a partial to complete inhibition of the reductive 
ability of the erythrocytes is observed. This “disulfide intoxi- 
cation” of the erythrocytes can be reversed by washing the 
cells with various thiols. 


* Supported by grants from “Landsforeningen mot Kreft”, Oslo, 
Norway. 
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The following disulfides will not be reduced by human 
erytrocytes: Cystine, oxydized glutathione, homocystine, and 
dithiodiglycolic acid. These disulfides where demonstrated not 
to penetrate the erythrocytes, a finding which most probably 
can explain why they do not become reduced. 

Washed human erythrocytes suspended in M/15_ phos- 
phate buffer of pH 7.4 do not reduce disulphides unless one 
of the following substrates is added: Glucose, mannose, adeno- 
sine, xanthosine and inosine. In the case of glucose, variations 
in the concentration from 600 to 5 mg/100 ml was found to 
be without effect on the reduction rate. However, the lower 
concentrations where found to limit the reductive capacity. 
A great number of intermediates from protein, fat and carbo- 
hydrate metabolism were tested but were found unable to 
support disulfide reduction by erythrocytes. 

Human erythrocytes are known to prossess an efficient 
glutathione reductase system, which is believed to depend on 
the glucose-6-phosphate dehydrogenase shunt for supply of 
reduced TPN. Most probably the reduction of disulfides by 
the erythrocytes is brought about by this system. The physiolo- 
gical and toxicological implications of the findings will be 
discussed. 


Eldjarn, L. Scand. J. clin. and Lab. Invest. 1950. 2, 202. 
Fischer, P. and M. Goutier-Pirotte, Arch. int. Physiol. 1954. 62, 76. 


Elwin, Carl-Eric (Department of Pharmacology, . Karolinska 


institutet, Stockholm, Sweden) : 

THE INFLUENCE OF ANTRAL pH ON GASTRIC SECRE- 
TION IN DOGS STIMULATED BY ANTRAL PERFUSION 
WHIT DIFFERENT AGENTS 


For many years it has been shown that primary products 
of gastric digestion and many simple chemical substances are 
able to stimulate gastric secretion, and that this effect probably 
occurs locally in the antrum (Babkin 1928, Kim and Ivy 1933) 
by liberating a humoral factor (Grossman et al. 1944). Mix- 
tures of amino acids are not especially active secretagogues, 
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but meat extracts are very active (Oberhelman et al. 1952). 
Secretion from the glands of corpus ventriculi produced by 
local stimulation of the antrum has been inhibited by lowe- 
ring the pH of the perfusate to very low values (Longhi et al. 
1957). From these different investigations, however, it is doubt- 
ful as to whether the stimulation in isolated antrum-pouches 
was carried out under conditions normal for this region. The 
following experiments were performed to determine at which 
antral pH different substances are most active as secretagogues 
and also if these values fall within a pH range that could be 
characterized as optimal for local stimulation of the antrum. 

The experiments were made on dogs with Heidenhain- 
pouches and an isolated antrum with the pylorus as a cuta- 
neous fistula. This allowed the antrum pouch to be perfused 
locally. Gastro-intestinal continuity was restored through a 
gastro-jejunostomy. The following substances have been tested: 
casein-hydrolysates and aminosol, peptone, glycine, glutamic 
acid and ethylalcohol. The substances were given at different 
pH levels under constant temperature, and pH of the perfu- 
sates was followed continously during the experiments. Most 
of the substances produced a definitely acid gastric secretion 
at pH 3—5, and one had to go below pH 2 before an inhibition 
was pronounced. A definite maximum around pH 3 was 
noted for alcohol. For products of protein breakdown the 
maximum seems to be a little higher. The concentration of 
alcohol in blood was also determined. The results will be 
discussed. 


Babkin, B. P. “Die dussere Sekretion der Verdauungsdriisen.” 
2nd. ed., J. Springer Verlag, Berlin 1928. 

Grossman, M., J. R. Wolley, and A. C. Ivy. Amer. J. Physiol. 1944. 
141. 506. 

Kim, M. S., and A. C. Ivy. Amer. J. Physiol. 1933. 105. 220. 
Longhi, E. H., H. B. Greenlee, J. L. Bravo. J. D. Guerrero, and 
L. R. Dragstedt. Amer. J. Physiol. 1957. 191. 64. 

Oberhalm, A. A., E. R. Woodward, J. M. Zubiran, and L. R. 
Dragstedt. Amer. J. Physiol. 1952. 169. 738. 
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Emas, Sverre (Department of Pharmacology, Karolinska Insti- 


tutet, Stockholm, Sweden) : 

THE EFFECT OF PROLONGED RESERPINE ADMINISTRA- 
TION ON GASTRIC ACID SECRETION IN NON-ANESTHE. 
TIZED CATS 


Reserpine is a potent stimulus of gastric HC1-secretion. 
The mechanism for this effect has not been elucidated. Reser- 
pine also causes the release of 5-hydroxytryptamine, histamine 
and catechol amines; substances known to affect gastric secre- 
tion. It therefore seemed to be of interest to study gastric 
secretion in reserpine-treated animals. 

In a series of experiments the acid secretory responses to 
intravenous histamine, gastrin, methacholine and_ insulin 
hypoglycaemia were determined on gastric fistula cats, using 
a technique described earlier (Olsson 1957). The animals then 
daily for 7—14 days received 0.1 mg reserpine per kg body 
weight intramuscularly. After four days treatment with reser- 
pine the experiments were repeated at three day intervals, 
reserpine on these days being injected after the experiments. 
On each animal several periods of reserpine treatment had 
to be carried out to obtain a sufficient number of experiments. 
Different stimuli were used in the same period. 

In most experiments all reserpinized animals showed an 
increased fasting secretion of acid gastric juice. The secretory 
responses to histamine and gastrin increased during reserpine 
treatment, in most animals over 100 %. The responses to 
methacholine seemed to remain unchanged whereas insulin 
hypoglycaemia elicited smaller responses in reserpinized than 
in normal animals. Corrections have been made for the fasting 
secretion. The effect of reserpine treatment upon the secretory 
responses was fairly uniform from one period to another. 

Further experiments are in progress and subsequent 
observations will be discussed. 


Olsson, S., Acta physiol. Scand. 1957. 42. Suppl. 145. 
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| Enander, Inger, Anders Sundwall and Bo Sgrbo (Research 


Institute of National Defence, Dept. 1, Sundbyberg 4, 
Sweden) : 

METABOLIC STUDIES ON N-METHYLPYRIDINIUM-2- 
ALDOXIME METHANESULPHONATE (P2S) 


Certain oximes are effective as antidotes in organophos- 
phoshorous anticholinesterase poisoning. The most effective 
antidotes are salts of N-methyl-pyridinium-2-aldoxime. Little 
is known about the metabolism of these compounds, but it 
has been demonstrated that certain other oximes are in part 
converted to cyanide in the body (Askew et al, 1956). The 
possibility of 7m vivo conversion of N-methyl-pyridinium-2- 
aldoxime methanesulphonate (P2S) to cyanide has not previ- 
ously been investigated. P2S was administered to rats and the 
excretion of thiocyanate in urine was followed (cyanide is 
rapidly converted to thiocyanate in the rat). ‘Thiocyanate was 
determined by oxidation to hydrogen cyanide and subsequent 
analysis of the latter (Nystré6m and S6érbo, 1957), and also 
colorimetrically with ferric ions. An increase in thiocyanate 
excretion was detected by both methods but the amounts of 
thiacyanate found with the first method were considerably 
higher. The results thus indicated the formation of thiocyanate 
but also of a metabolite different from thiocyanate, which was 
easily oxidized to hydrogen cyanide. The nature of this inter- 
mediate will be discussed. 

Askew, B. M., D. R. Davies, A. L. Green and R Holmes, The 

nature of the toxicity of 2-oxo-oximes. Brit. J. Pharmacol. 1956. 11. 

424—427. 

Nystrém, C. and B. Sérbo, The thicocyanate content in urine and 


blood from cases of toxemia of pregnancy. Scand. J. Clin. and Lab. 
Invest. 1957. 9. 223. 


Eriksen, Leif and Nora Eriksen (Institute of Medical Bio- 
chemistry and Physiology, Department of Physiology, 
University of Oslo, Norway) : 

THE ROLE OF CYTOPLASMIC PARTICLES IN HEMO- 
GLOBIN FORMATION 


In a recent study of the possible role of protoporphyrin 
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| 
in hemoglobin formation (to be presented elsewhere) evidence |_ Er 
is presented indicating that at least two metabolically diffe. 
rent protoporphyrin fractions are formed when young red 
cells of anemic rabbits are incubated under aerobic conditions | 
suspended in normal saline + glycine. The main fraction of 
protoporphyrin accumulated in the cells under these condi- | 
tions is not or only poorly utilized for hemoglobin formation. 
The true intermediate bypasses the main pool. It was sugge- 4 
sted that the true prototype intermediate does not differ | ,j, 
chemically from protoporphyrin IX but only in its site of cyt 
localization in the cell system used. z. 
To test this assumption young red cells were incubated | po. 
in the above system for 30 minutes to increase the amount of | 


“free” protoporphyrin present. de 
Then !4C labelled acetate was added and the cells further | jy, 
incubated. Samples were taken after 0, 2, 5, 15 and 30 minutes, | __ py, 


frozened, thawed, homogenized and centrifuged for 30 minutes | __j;, 
at 2000 r. per minutes. The supernatant was spun for 9) | «G 
minutes at 40000 r. per minute, and protoporphyrin extracted | jy 
from the supernatant (I) and the particulate fraction (II) with tin 
acetone /normal saline (10/1), and the specific activities of the | 4, 


different fractions obtained, measured. r GC 
It was found that the incorporation of acetate into (II) ie 
rapidly increased reaching a maximum in 10 minutes of | 
incubation, while the incorporation into the supernatant | 4; 
protoporphyrin fraction was very slow, the specific activity dey 
being only approximately 60 per cent of that of the particulate spe 
protoporphyrin even after 30 minutes of incubation. me 
These findings support our assumption that the true i 
intermediate corresponding to protoporphyrin in heme forma- ok 
tion bypasses the main pool of protoporphyrin. The implica- | yo, 
tions of the above findings for the understanding of the |  ¢,, 
formation of hemoglobin from protoporphyrin, iron and | big 
globin will be discussed. was 
pse 
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Eriksen, Leif and Finn Jacobsen (Institute of Medical Bio- 
chemistry and Physiology, Department of Physiology, 


University of Oslo, Norway) : 
THE PRESENCE OF FLUORESCING BODIES IN THE RED 
CELLS OF RABBITS INTOXICATED WITH PHENYLHY- 


DRAZINE 


It has long been known that phenylhydrazine and 
aromatic amino and nitro compounds both in vivo and in 
vitro cause the formation of inclusion bodies in the erythro- 
cytes, known as Heinz bodies after their discoverer. 

These bodies are thought to be a degradation product of 
hemoglobin precipitated in denatured form in the red cells. 
If this assumption was correct one would expect that the 
denatured hemoglobin should pass through a stage in which 
the pigments would show fluoresence in the near ultraviolet. 
Blood from rabbits, made heavily anemic with phenylhydra- 
zine, were studied with the Zeiss fluoresence microscope 
“Grosse Einrichtung”. The light from an Osram mercury arc 
lamp was filtered through two BG 12 (Schott) filters, transmit- 
ting only light in the near ultraviolet with a maximum 
around 400 mz. As ocular filters were used OG4 or OG5 and 
GG4 or RGI. The filter combination used depending on the 
intensity of the emitted light. 

It was found that most of the red cells contained smaller 
and bigger particles fluorescing yellowish red, the colour 
depending on the filter combination used. The fluoresence 
spectrum of the emitted light filtered through OG4—RGI1 
measured with a Zeiss Pupillen Spectroscope was very near to 
if not identical with that of protoporphyrin IX. The picture 
of the cells varied considerably. Some cells containing nume- 
rous just visible particles, others containing fewer and bigger 
easily recognizable bodies, and still others containing only one 
big intensely fluorescing particle. In this latter case the particle 
was located in the perifery of the cell protruding like a 
pseudopodium. 

When blood from these rabbits were treated with 0,5 per 
cent brilliant cresyl blue in the way used for reticulocyte 
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| 
| 
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staining and counted, it was found that approximately 100 per | Ag 
cent of the cells exhibited a picture which morphologically | sepal 
could not easily be distinguished from that of true reticulo- | yme 
cytes. Restaining with diluted Giemsa, however, revealed that | ted 
only a small percentage of the cells was reticulocytes, and | preit 
fluoresence microscopy showed that most of the unstained cells | adde 
contained fluorescing particles although the fluoresence was | erie 
less easily detectable than in unstained preparations. coba 
To get more information some rabbits were intoxicated | of 5 
with 35 mg phenylhydrazine per kg. body weight by a single | form 
subcutaneous injection and the blood picture followed for |  ¢lsey 
approximately 10 days. The following parameters were measu- 


red: hemoglobin in per cent of normal, hematocrit, reticulo- prec 
cytes count after brilliant cresyl blue staining with and without | sins, 
restaining with diluted Giemsa. The number of fluorescing | chro 
cells were also counted and the different types classified into | ome 
two main groups. The results of this and other experiments acco 
will be presented and discussed. tetra 
chro 
grou 
Eriksen, Leif, Nora Eriksen and Synngve Haavaldsen (Institute in N 
of Medical Biochemistry and Physiology, Department of from 
Physiology, University of Oslo, Norway) : and 
THE ACCUMULATION OF TETRAPYRROLES, INTERME- of p 
DIATES IN HEME FORMATION, BY RABBIT RETICULO- | ¢ 4 
CYTES UNDER HYPOXIC CONDITIONS IN VITRO i id 
Rabbits weighing approximately 3 kg. were made strong- in tl 
ly anemic by daily subcutaneous injection of 25 mg. phenyl- | 
hydrazine for five days and killed on the seventh day by time 
bleeding. i hem 
Cells and plasma were separated by centrifugation for amo 
30 minutes at 2000 r. per minute. hem 
1 volume of cells was suspended in 2 volumes of plasma 
+ glycine (0,032 M) and incubated in two series in a stream / poor 
of nitrogen carbon dioxide (95/5) containing approximately | repe 
3 per cent oxygen. To series I was added 2uc. 14C labelled usec 
acetate per 15 ml. of cell suspension, to series II an equivalent med 
amount of unlabelled acetate. accu 
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After 60 minutes of incubation the cells and plasma were 
separated, and the cells from both series suspended in 2 vol- 
umes of normal saline + glycine (0,032 M.) and further incuba- 
ted in four series. To series I and II containing the cells 
preincubated with 14C labelled acetate unlabelled FeCl was 
added to a final concentration of 600 »g per cent Fe and to 
series III and IV FeC 1, labelled with ®*Fe. To series II and IV 
cobalt was added as cobaltous chloride to a final concentration 
of 5 & 10-3 M., which almost completely inhibits new 
formation of tetrapyrrolic intermediates (to be delt with 
elsewhere). 

After 0 and 30 minutes of incubation in air the porphyrin 
precursors present were extracted and converted into porphy- 
rins, which were adsorbed to small talc columns and finally 
chromatographed on paper in our unsaturated lutidine/ 
water/ammonia system, which separates the porphyrins 
according to their number of acidic groups. It was found that 
tetrapyrroles giving rise to a series of porphyrins behaving 
chromatographically as though they had from 8 to 2 carboxylic 
groups had accumulated in the cells during the incubation 
in No /COz/Og. After incubation in air no porphyrins having 
from 8 to 5 carboxylic groups and only trace amounts of 4 
and 3 carboxylic porphyrins could be found, while the amount 
of protoporphyrin had increased to a value slightly below that 
of the total amount of porphyrins present prior to aerobic 
conditions in all series, the amount being somewhat lower 
in the cobalt series. 

The specific activitis of 14C hemin was measured at zero 
time and after 30 minutes, and the specific activities of 5°Fe 
hemin measured after 30 minutes. As judged both from the 
amount of 14C and 55Fe incorporated the same amount of 
heme has been formed in all series. 

As will be shown elsewhere, protoporphyrin is not or only 
poorly utilized for heme formation, and the experiment was 
repeated, however, this time normale saline/glycine was 
used as suspending medium and the preincubation was perfor- 
med in air. Under these conditions only protoporphyrin will 
accumulate in the cells. Only trace amounts of heme was 
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formed in the cobaltous series and no increase in the amount carbe 
of free protoporphyrin was observed, in contrast to the non | and: 
cobaltous series in which conciderable amounts of both free | conv 
protoporphyrin and heme had been formed. | conv 

It is concluded that the tetrapyrroles accumulated under | pon¢ 
hypoxic conditions are normal intermediates in heme , and 
formation. 
Eriksen, Leif, Synngve Haavaldsen and Nora Eriksen (Institute | incre 

of Medical Biochemistry and Physiology, Department of 50 p 

Physiology, University of Oslo, Norway) : | of th 

THE FORMATION OF COPROPORPHYRIN III AND I By | speci 

RABBIT RETICULOCYTES IN VITRO accu 

In the preceding paper it has been shown that tetrapyr- | 
rolic intermediates having from 8—3 carboxylic groups can be or p 
accumulated in red cells from strongly anemic rabbits when | natu 
incubated in plasma/glycine under hypoxic conditions. So far 
only tetrapyrroles of the III series have been found in systems | Eule 
optimal for “porphyrin” formation. This, however, might be 
due to insensitive methods, and since we recently have develop- 
ed a very simple and sensitive paper chromatographic method 
for the separation of coproporphyrin III and I, the copropor- | 
phyrins obtained from cells first incubated in plasma/glycine 
under hypoxic conditions (I) and then in normal saline/ } |. 
glycine in air (II) were purified paper chromatographically , resp 
in our unsaturated lutidine/water/ammonia system, and oil 
finally chromatographed in our isomer separating system. 

The coproporphyrin fraction obtained from (I) gave rise | 44 
to only one distinct spot corresponding to the III isomer with PEW 
a slight tailing which might be due to trace amount of theI | |, 
isomer. However, no conclusions could be drawn. After 
aerobic incubation the total amount of coproporphyrin had Ful 


decreased to just traces. This fraction was found to give rise 
to two distinct spots corresponding to coproporphyrin III and 
I with approximately the same amount of porphyrin in both 
spots. 

We have previously shown that the four carboxylic 
intermediate (coproporphyrinogen) is formed from an eight 
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oot carboxylic (uroporphyrinogen) by stepwise decarboxylation, 

€ non | and since according to present knowledge the decarboxylases 

h free | converting uroporphyrinogen into coproporphyrinogen readily 

| convert all possible uroporphyrinogen isomers into the corres- 

under | ponding coproporphyrinogens, it is concluded that both III 

heme , and I isomers of all possible intermediates having from 8—4 
carboxylic groups are formed under hypoxic conditions. 

The finding that the relative amount of the I isomer 
titute | increases from just traces after incubation (I) to approximately 
nt of } 50 per cent after incubation (II), indicates that the conversion 
| of the coprointermediate into the protointermediate is highly 
I BY | specific, and strengthens our assumption that the tetrapyrroles 

accumulated under hypoxic conditions are true intermediates. 


‘apyr- | This finding also explains why only protoporphyrin IX 

an be or protoporphyrin IX derivatives have ever been found in 

when { nature. 

0 far 

stems | Euler, Curt von, and Harry W. Fritts (The Nobel Institute for 

ht be Neurophysiology, Karolinska Institutet, Stockholm, Swe- 

elop- den) : 

thod QUANTITATIVE ASPECTS ON RESPIRATORY REFLEXES 

por | FROM LUNGS AND CHEST WALL 

fee The influence: of the vagi and afferents from the chest 

= wall on static and dynamic length-tension relations in the 

sail respiratory muscles has been studied in terms of lung volume 

and intrathoracic pressure. 

jie ' Tonic volume (or stretch) reflexes have been demonstrated 

with | and analyzed after bilateral vagectomy, after sectioning of the 

all dorsal columns and after cutting the spinal cord at high or 

low cervical level. 

\fter | 

- | Euler, U. S. von and F. Lishajko (Department of Physiology, 

wih 1 Karolinska Institutet, Stockholm, Sweden) : 

nails | EFFECT OF RESERPINE AND OTHER DRUGS ON THE 

RELEASE OF NORADRENALINE FROM ISOLATED TRANS- 
MITTER GRANULES 

ylic | 

ight | A microgranular fraction rich in noradrenaline can be 
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prepared from adrenergic nerves by high g centrifugation 
(Euler and Hillarp 1956, Euler 1958). After resuspension of 
the sediment in K-phosphate the release of noradrenaline 
from the particles can be quantitatively measured by fluorime. 
tric methods (Euler and Lishajko 1959). 

Most of the noradrenaline present in the granules is 
spontaneously released when a suspension of granules is 
incubated for 30 min at room temperature. At + 5° C the 
spontaneous release is very slow. Within a pH-range of 5-8 
the stability is high, but at pH below 4 the granules lose their 
contents rapidly. In the presence of detergents noradrenaline | 
is readily released from the granules. The stability is highest | 
at isotonicity but lower at hypo- and hypertonicity. 

After addition of reserpine in concentrations of 0.05— | 
0.36 mg/ml to a suspension of granules and incubation for 
30 minutes at + 20° C, up to 80 per cent of the noradrenaline | 
is released from the granules as against about 30—40 per cent 
in the controls. Promethazine effects a complete release in a 
concentration of 1 mg/ml under the same conditions. 

It has recently been found that tyramine releases the 
adrenergic transmitter from stores in the tissues, and Schii- 
mann (1960) has reported that it releases the transmitter from 
isolated adrenal medullary granules and also from nerve 
granules. In confirmation of this we have found that tyramine | 
in concentrations of 5—50 ug/ml releases up to 50 per cent of | 
the noradrenaline remaining in the granules during incuba- 
tion for 30 min at + 20° C. 

Cocaine and lidocaine release noradrenaline from isolated 
granules in a concentration of 60 mM while 30 mM had | 
little effect. 

No action was observed with acetylcholine or serotonine | 
in concentrations up to 10 mg/ml. 

The results indicate that noradrenaline in the nerves 1s 
partly stored in granules from which it can be released by a 
variety of drugs, presumably acting on the membrane covering 
the granules. 


Euler, U. S. von. The presence of the adrenergic neurotransmitter 
in intraaxonal structures. Acta physiol. scand. 1958. 43. 155-166. | 
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Euler, U. S. von and N.-A. Hillarp, Evidence for the presence of 
noradrenaline in submicroscopic structures of adrenergic axons. 
Nature (Lond.) 1956. 177. 44—45. 

Euler, U. S. von and F. Lishajko. The estimation of catechol 
amines in urine. Acta physiol. scand. 1959. 45. 122—132. 
Schiimann, H. J. Ueber die Freisetzung von Brenzcatechinaminen 
durch Tyramin. Naunyn-Schmiedeberg’s Arch. exp. Path. Pharmak. 
1960. 238. 41. 


Fangel, Christian and Jan Jansen, Jr. (Neurophysiological 
Laboratory at the Anatomical Institute, University of 
Oslo, Norway) : 

OBSERVATIONS ON CEREBRO-CEREBELLAR EVOKED 
POTENTIALS 


Single shock stimulation of the somatic areas I and II 
and the auditory area I of the cerebral cortex of cats under 
chloralose anesthesia and decamethonium immobilization 
evoked bilateral responses in the lobuli VI, VIIa, VIIb (Larsell 
1953) of the cerebellum. The responses were predominantly of 
the short-latency (4—7 msec) or combined short- and long- 
latency types (Jansen Jr. 1957). Pure long-latency (12—15 msec) 
responses were seldom observed and then mainly in the 
lobulus VIIb. 

Double shock stimulation revealed that the responses 
consisted of at least four different components which could be 
selectively blocked, and therefore represent activity in diffe- 
rent cortical elements. This blocking effect might last for 
about 400 msec. Application of the conditioning shock to the 
symmetrical point of the opposite cerebral hemisphere reduced 
the unresponsive period considerably, suggesting that part of 
the long-lasting blocking effect with double shock stimulation 
was due to precerebellar unresponsiveness. 

Records of the evoked responses with a penetrating glass 
microelectrode (5 ») in the vicinity of the Purkinje cell layer 
exhibited one or the other of two sharp, spike-like, negative 
deflections with latencies of 3—4 and 10—15 msec respectively, 
measured from the initial deflection of the evoked response. 
Both these deflections have been ascribed to summated 
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discharges of Purkinje cells. Conditioning with the summated 
Purkinje cell discharges (Jansen Jr. and Andersen, 1960) 
elicited by local cerebellar stimulation caused a long-lasting 
block (60—80 msec) of the short-latency spike. The long- 
latency spike was blocked for less than 8 msec. Conditioning 
with local stimulation had little effect on the initial surface- 
positive component of the response. 

Occasional observation of single unit activity in the 
cerebellar cortex showed that bursts of unit discharges could 
be elicited by single shock stimulation of the cerebral cortex. 
Inhibition of unit activity, probably related to the inactivation 
response of Granit and Phillips (1956), has also been observed 
after cerebral cortical stimulation. 

Although no conclusive evidence has been presented, 
some of the results suggest that the cerebral cortical activation 
of the cerebellar cortex is mediated via two systems of afferent 
fibers, presumably the climbing and mossy fibers. 


Granit, R. and C. G. Phillips. Excitatory and inhibitory processes 
acting upon individual Purkinje cells of the cerebellum in cats. 
J. Physiol. (Lond.) 1956. 133. 520—547. 

Jansen, J. Jr. Afferent impulses to the cerebellar hemispheres from 
the cerebral cortex and certain subcortical nuclei. Acta physiol. 
scand. 1957. 41 (suppl. 143). 1—99. 

Jansen, J. Jr. and P. Andersen, Cerebellar cortical response to local 
electrical stimulation. 1960 (In preparation). 

Larsell, O. The cerebellum of the cat and the monkey. J. comp. 
Neurol. 1953. 99. 135—200. 


Fog, Jérgen (Institute of Medical Biochemistry and Physiology, 
Department of Biochemistry, Oslo, Norway) : 
ABSORPTION SPECTRA OF BILIRUBIN CONJUGATES IN 
ICTERIC SERA 


It is known that the absorption spectra of icteria sera often 
differ from the absorption spectrum of bilirubin dissolved in 
serum. This phenomenon is observed in icteric sera from 
patients with the hepatic-posthepatic type of jaundice, but 
is absent in icteric sera of the prehepatic type. It has been 
assumed that this difference in absorption spectrum is due to 
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the presence of bilirubin conjugates in icteric sera of the 
hepatic-posthepatic type. As bilirubin conjugates are very 
unstable, few informations on their absorption spectra exist. 

In the present work absorbtion spectra of bilirubin 
conjugates in icteric sera have been investigated. Bilirubin 
conjugates have been purified from icteric sera stabilized with 
Ethylendiamintetraacetic acid (EDTA), by aid of paper chro- 
matography. The absorption spectrum was obtained by 
dissolving the purified fraction in normal serum. Indepen- 
dantly, the absorption spectrum of bilirubin conjugates in 
icteric sera was determined by an indirect method. The 
absorption spectra obtained by the two methods corresponds 
very well. It is characterized by slight shift of the maximum 
towards shorter wavelengths and is somewhat broader than 
the absorbtion spectrum of unconjugated bilirubin. It is 
concluded that the obsorbtion spectrum of icteric sera of the 
hepatic-posthepatic type of juandice can be explained by the 
presence of bilirubin conjugates. 


Folkow, B., R. Fox, J. Krog, H. Odelram and O. Thorén 
(Department of Physiology, University of Gdéteborg, 
Goteborg, Sweden) : 

AN ANALYSIS OF THE VASCULAR RESPONSE TO INTENSE 
COOLING 


The nature of the vascular responses to graded tissue 
cooling has been studied in man and in cats by means of 
plethysmographic studies and direct blood flow recordings 
respectively. — The initial blood flow decrease appears to be 
dependent on at least four mechanisms: A reflex vasoconstric- 
tor fibre activation, which can induce most drastic cutaneous 
vasoconstrictions. An often slower, but sometimes considerable 
vasoconstrictor response also occurs, independent on nervous 
or blood-born vasoconstrictor agents, which is presumably due 
toa direct smooth muscle excitation by the drastic temperature 
fall. Further, the lowered tissue metabolism will — everything 
else alike — shift the chemical environment of the vascular 
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smooth muscles so as to enhance their tone. Lastly, blood flow | 
decreases also because of the raised viscosity of the cooled | 
blood. 

At more drastic tissue cooling the vasoconstrictor response | 
is followed by the well-known cold vasodilatation, by far most 
pronounced in skin areas dominated by arterio-venous anasto- 
moses, but to some extent occurring also elsewhere. As is 
earlier known pain fibre axon reflexes, in combination with 
local release of humoral vasodilator agents, appear to be 
important for cutaneous cold vasodilatation. — In addition, 
vascular smooth muscle sensitivity to the adrenergic transmit- 
ter is markedly decreased at temperatures below 10—15° C, 
which means that the influence of a prevailing vasoconstrictor 
fibre activity on blood flow then becomes reduced and the 
vessels relax accordingly. There is, on the other hand, no 
evidence of any significant cold block of the cnmnisoenniielh’ 
fibres themselves at such tissue temperatures where cold| 
vasodilatation appears, as the vascular responses to graded 
constrictor fibre stimulations and to intraarterial noradrena- 
line injections are about equally reduced. It also appears as 
if inherent vascular smooth muscle tone, which per se is 
independent of extrinsic excitatory mechanisms, is gradually 
interfered with at marked temperature lowering, presumably | 
due to decreased cell metabolism. Thus, both the initial 
vasoconstrictor response and the cold vasodilatation are depen- 
dent on at least four integrated, in nature different elements. | 


Folkow, Bjérn, Bérje Johansson and Stefan Mellander (Depart: | 
ment of Physiology, University of Géteborg, Sweden) : 
A COMPARISON OF THE EFFECTS OF NORADRENALINE 
AND ANGIOTENSIN ON THE RESISTANCE AND THE 
CAPACITANCE VESSELS IN CATS 


A method, described by Mellander (Mellander, this 
volume) has been used for a comparative study of the effects | 
of intravenous and close arterial infusions of 1-noradrenaline 
and angiotensin (Ciba) on “resistance” and “capacitance” vessels 
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in a skin-muscle region of the cat. It was demonstrated that, 
irrespective of route of administration, the resistance vessels 
showed greater constrictor responses to angiotensin than to 
corresponding amounts of 1-noradrenaline, doses calculated 
by weight. On the other hand, 1-noradrenaline exerted a more 
pronounced constrictor effect on the capacitance vessels than 
did angiotensin. If the infusion rate of each substance was so 
adjusted as to induce equal increase in vascular resistance, the 
amount of blood mobilized from the capacitance vessels by 
l-noradrenaline was up to 4 times as large as that mobilized 
by angiotensin. As the venous side of the vascular bed consti- 
tutes the main part of the capacitance section and the arteri- 
oles the most important resistance section, these results suggest 
that the smooth muscles of the veins as well as those of the 
arterioles are supplied with noradrenaline “receptors”. On the 
other hand angiotensin “receptors” seem to be mainly, if not 
totally, confined to the precapillary vascular region. 


Folkow, Bjérn, Bérje Johansson, Stefan Mellander and Bengt 
Oberg (Department of Physiology, University of Géte- 
borg, Sweden) : 

ASPECTS OF-THE REFLEXOGENIC CONTROL OF THE 
CAPACITANCE VESSELS 


The knowledge about the reflexogenic patterns engaging 
the “capacitance vessels” is still fragmentary, although such 
reflex mechanisms are of great importance in circulatory 
homeostasis. Thus, even slight variations in the tone of the 
capacitance vessels will affect venous return and hence cardiac 
output considerably. The cardiovascular receptors in the 
central “low pressure sections” may here be of special interest, 
but little is known about the details of the circulatory adjust- 
ments induced from these receptor sites. As Mellander’s 
technique (Mellander, this volume) gives a possibility to 
analyse independently and in detail, shifts of tone in the 
resistance and capacitance vessels this method was in the first 
hand utilized. Impulses from the mentioned receptors are 
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known to be conveyed via the vagal nerves and a first attempt 
to elucidate this problem was therefore made by analyzing 
the reflex effects of afferent vagal stimulation on the resistance 
and capacitance vessels. With suitable stimulation characteri- 
stics a specific reaction pattern could sometimes be evoked, 
where the capacitance vessels dilated considerably while the 
tone of the resistance vessels remained fairly unchanged. 
Although such a type of afferent stimulation is crude, these 
results suggest the existence of receptors which more or less 
selectively may influence constrictor fibre discharge to the 
venous side. — In order to study the exact localization of and 
the adequate stimulus for these receptors a cross-circulation 
technique was tried. This implies a perfusion of the whole 
systemic circulation, with exception for the coronaries, from 
a donor cat. The heart and pulmonary circulation of the 
recipient constitute a separate circuit without vascular connec- 
tions to the systemic circulations, while all nervous pathways 
were left intact. Receptors within the cardiopulmonary section 
could then be mechanically stimulated or excited by pharma- 
cological agents, and the reflex effects on the systemic resi- 
stance and capacitance vessels studied by means of blood flow 
and weight recordings in the recipient animal. — Preliminary 
results have shown that stimulation of the cardiopulmonary 
receptors with, for instance, veratrum alkaloids can induce 
a marked dilation of the capacitance vessels of the systemic 
circulations as revealed by an increase of weight of the 
recipient animal, deduced to correspond to about 20 per cent 
of the systemic blood volume. 


Folkow, Bjérn and Stefan Mellander (Department of Physio- 


logy, University og Géteborg, Sweden) : 

ASPECTS OF THE NERVOUS CONTROL OF THE PRECA- 
PILLARY SPHINCTERS WITH REGARD TO THE CAPIL- 
LARY EXCHANGE 


The technique described by Mellander (Mellander, this 
volume) opens a possibility to investigate also to what extent 
the precapillary sphincters are influenced by vasoconstrictor 
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fibres. As the smooth muscles of this specialized vascular 
section generally induce a complete luminal closure of the 
capillary entrance when activated, they will determine the size 
of the capillary surface exposed to blood flow and hence 
transcapillary exchange at any moment. As thus increases of 
sphincter activity can exclude some capillaries from the 
circulation, it follows that their minute, now stagnant contents 
will rapidly reach not only diffusion equilibrium but also 
filtration equilibrium with the interstitial fluid. With excep- 
tion for a brief initial period, they will therefore not take part 
in outward filtration when the capillaries are exposed to raised 
hydrostatic pressure, induced by a slight increase of venous 
pressure. This because a maintained filtration across the 
capillary wall is dependent on a capillary blood flow with its 
renewal of the intracapillary fluid. These theoretical conside- 
rations form the basis for the present attempt to study the 
nervous precapillary sphincter control. 

By adjusting venous outflow pressure in thé isolated hind 
body of the cat, prepared according to Mellander’s technique, 
it is — at any degree of vasoconstrictor fibre activity — possible 
to maintain an equilibrium of transcapillary fluid exchange, 
thus counterbalancing capillary pressure changes secondary 
to neurogenic shifts of the ratio of pre- and postcapillary 
resistances. If, from such a “baseline” of capillary equilibrium, 
capillary hydrostatic pressure is increased to a known extent 
by raising venous outflow pressure, a steady outward filtration 
is created at a known pressure gradient. It was then found 
that this outward filtration rate was smaller during constrictor 
fibre discharge than when the vessels were not exposed to this 
neurogenic influence. As in both circumstances the driving 
hydrostatic pressure, the colloid osmotic pressure of the 
capillary blood stream and the characteristics of the capillary 
membranes ought to be essentially the same, the only variable 
left seems to be the capillary surface open for flow and hence 
for filtration exchange. 

The experiments thus suggest that the size of the capillary 
surface area available for exchange is diminished by the 
vasoconstrictor fibre activation, presumably due to closure 
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of a fraction of the precapillary sphincters. To give a rough 
figure it appears as if the capillary surface open to flow is 
reduced to one third by maximal vasoconstrictor fibre activa- 
tion in relation to the state at “basal vascular tone”. 


Frankenhaeuser, Bernhard (Nobel Institute for Neurophysi- 
ology, Karolinska Institutet, Stockholm, Sweden) : 
IONIC CURRENTS IN MYELINATED NERVE FIBRES 


Voltage clamp experiments on isolated large myelinated 


nerve fibres from Xenopus laevis were performed. The mem.- | 


brane currents associated with step polarizations were separa- 
ted in a Capacitive current and an ionic current. The ionic 
currents have further been separated into an initial sodium 
current, a delayed current, that is mainly carried by potassium 


ions, and a non-specific leak current, that is proportional to | 


the step (Dodge and Frankenhaeuser 1958, 1959). Empirical 
equations were fitted to the experimental results. These 
equations show how the sodium permeability and the sodium 
currents of the myelinated nerve membrane depend on mem- 
brane potential and on time. 


Dodge, F. A. and B. Frankenhaeuser, Membrane currents in isolated | 
frog nerve fibre under voltage clamp conditions. J. Physiol. (Lond.) | 


1958. 143. 76—90. 
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Dodge, F. A. and B. Frankenhaeuser, Sodium currents in the | 


myelinated nerve fibre of Xenopus laevis investigated with the | 


voltage clamp technique. J. Physiol. (Lond.) 1959. 148. 188—200. 


Fredholm, Bo, Bertil Hégberg and Bérje Uvnis (Department | 


of Pharmacology, Karolinska Institutet, Stockholm, Swe- 
den, and the Research Department, AB Leo, Halsingborg, 
Sweden) : 


ROLE OF PHOSPHOLIPASE A AND C IN MAST CELL ? 


DISRUPTION INDUCED BY NON-PURIFIED CLOSTRIDIUM 
WELCHII TOXIN 


In some recent papers from our laboratories it has been 
suggested that synthetic polymer amines, such as compound 
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48/80, “histamine liberators” isolated from Ascaris suis and 
Cyanea capillata and antigen, induce disruption of mast cells 
by activating a lytic enzymatic process in the mast cell 
(Hégberg and Uvnas 1957, 1960, Uvnas 1958). For reasons 


} mentioned in these papers the enzyme was thought to be a 


phospholipase, related to or identical with phospholipase A. 

It was observed that mast cells were disrupted when 
exposed to Clostridium welchii toxin and therefore concluded 
that the disruption was caused by a-toxin — the toxin assumed 
to be identical with phospholipase C (Habermann 1959, Riley 
1958). Some of our observations, e. g. the action of various 


~ | enzyme inhibitors on mast cell disruption, did not lend weight 
_ to the assumption that phospholipase C was the enzyme in 


question but, rather, contradicted it. 
The aim of the present study was to investigate the 


| nature of the mast cell disrupting factor in the Cl. welchii 


toxin. 
By the use of selective inhibition and _ fractionation 


techniques it was shown that the mast cell disrupting factor 
in the Cl. welchii toxin could be separated from the phospho- 
lipase C. 

The mast cell disrupting factor did not seem to be formed 
by the bacteria. It was shown to occur even in the sterile 
culture medium, and the observations were consistent with 
the assumption that it was phospholipase A. 


Habermann, E. Arch. exp. Path. Pharmak. 1959. 236. 274—277. 
Hogberg, B. and B. Uvniis. Acta physiol. Scand. 1957. 41. 345-369. 
Hogberg, B. and B. Uvnis. Acta physiol. Scand. 1960. 

Riley, J. F. J. Pharm. Pharmacol. 1958. 10. 271—272. 

Uvnis, B. J. Pharm. Pharmacol. 1958. 10. 1—13. 


Frederiksen, Sune and Hans Klenow (The Fibiger-Laboratory 
Biochemical Section * Denmark) : 
DEOXYADENOSINE 1-N-OXIDE AND ITS EFFECT ON 
NUCLEIC ACID SYNTHESIS IN VITRO 


Deoxyadenosine, in aqueous solution at pH 5, was 


* Address: Frederik d. V’s Vej 11. Copenhagen @, Denmark. 
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oxidized by treating with a molar excess of monoperphthalic 


acid for two hours at room temperature. The reaction mixture | 


was passed through a column of Dowex-1 formate and the 
reaction product was obtained from the effluent after removal 
of water and ammonium formate. After recrystallization from 
water, it was characterized as deoxyadenosine 1-N-oxide. 

This compound was shown to have a similar effect on the 
in vitro incorporation of 32P-orthophosphate into the nucleic 
acids of Ehrlich ascites tumour cells as that observed previously 
for deoxyadenosine (Klenow 1959, Klenow and Langer 1960). 
The presence of 2 «moles of the compound per ml cell suspen- 
sion had no effect on the rate of incorporation of 3?P into 
RNA. The rate of incorporation into DNA was, however, 
decreased to only 10 to 15 per cent of that found under control 
conditions. This inhibitory effect of deoxyadenosine 1-N-oxide 
could be abolished by simultaneous addition of either adeno- 
sine deaminase or deoxguanosine to the cell suspensions. 
Preincubation of the N-oxide with adenosine deaminase did, 


however, neither change the absorption spectrum of the com- | 


pound nor did it alter the inhibition of 32P incorporation into | 


DNA. Incubation mixtures of suspensions of tumour cells and | 


deoxyadenosine 1-N-oxide were analyzed for the presence of 


purine derivatives. Under the experimental conditions used | 


it was found that 50 to 60 per cent of the added N-oxide had 


disappeared after incubation for 3 hours at 37°. At the same | 


time corresponding amounts of deoxyinosine and hypoxanth- 
ine had been formed. No significant accumulation of deoxy- 


adenosine could be detected with specific enzymatic methods. | 
It is, however, still possible that this compound is formed as | 


an intermediate in the conversion of deoxyadenosine 1-N- 
oxide to deoxyinosine and that small but sufficient amounts 
are present in the cells to cause the inhibiting effect observed. 


The effect of deoxyadenosine 1-N-oxide on DNA synthesis 


in vitro in other cell types will also be discussed. 


Klenow, H., Biochim. Biophys. Acta, 1959. 35. 412. 
Klenow, H. and Langer, L., Biochim. Biophys. Acta, 1960. 37. 33. 
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Fredricsson, Bengt and Folke Sjéqvist (Department of Phar- 
macology and the Department of Histology, Karolinska 
Institutet, Stockholm, Sweden) : 


CORRELATED MORPHOLOGICAL AND PHARMACOLO- 
GICAL STUDIES OF SYMPATHETIC GANGLIA IN THE CAT 


In earlier papers on the distribution of acetylcholineste- 
rase (AcChE) in sympathetic ganglia, three types of ganglion 
cells with respect to content of AcChE have been demonstrated 
(Holmstedt and Sjéqvist, 1957, 1959). A new application of 
the histochemical demonstration of cholinesterases, using 
freeze-dried ganglia embedded in polyethylene glycol, has 
recently been introduced (Fredricsson et al. 1960). With this 
method the morphology of the tissue is well preserved and 
serial sections can easily be stained with various histological 
and histochemical methods. 

The purpose of the present investigation was to correlate 
the distribution of AcChE with the Nissl substance in the 
ganglion cells and to study the histochemical appearance of 
AcChE in various functional stages. The study has been 
carried out in normal ganglia and in superior cervical ganglia 
which were denervated preganglionically or postganglioni- 
cally. 

The distrubution of the Nissl substance does not seem 
to be correlated to the localization of AcChE. The same gang- 
lion cell could possess strong RNA-staining and yet no AcChE- 
activity, and vice versa (in axotomized ganglia). In the pregang- 
lionically denervated ganglia no AcChE was demonstrated in 
the preganglionic fibres but in the ganglion cells no marked 
change in the AcChE-or RNA-content was apparent. In the 
axotomized ganglia on the other hand the tigrolytic process 
did not run parallel with the disappearance of AcChE. Thus 
even in totally tigrolytic ganglion cells, AcChE-activity was 
demonstrated. These findings will be discussed together with 
other available data about the AcChE-distribution in sympa- 
thetic ganglion cells. 


Holmstedt, B. and F. Sjéqvist. Acta Physiol. Scand. 1957. 42. suppl. 
145. 72. 
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Holmstedt, B. and F. Sjéqvist. Acta Physiol. Scand. 1959. 47. 284 
Fredricsson, B., K. Fuxe, B. Holmstedt and F. Sjéqvist. Acta 
morphol. Neerl. Scand. 1960 in press. 


Fritzson, Per * (Norsk Hydro’s [iistitute for Cancer Research, 
The Norwegian Radium Hospital, Norway) : 
LEVELS OF URACiL CATABOLIZING ENZYMES IN REGE. 
NERATING RAT LIVER 


The balance between anabolism and catabolism of 
potential nucleic acid precursors might control the rate of 
cell division and tissue growth. Should this be so, catabolic 
enzymes should be present at lower levels in rapidly growing 
tissues compared with the levels in the corresponding non- 
growing tissues. Since rat liver has the capacity of rapid growth 
following partial hepatectomy, it appeared of interest to study 
the levels of uracil catabolizing enzymes under these 
conditions. 

The breakdown of uracil to £-alanine in rat liver is cata- 
lyzed by the sequential action of the three enzymes dihydro- 
uracil (DHU) dehydrogenase, DHU hydrase, and #-ureido- 
propionase. The quantitative determination of DHU dehy- 
drogenase was carried out by the method described previously 
(Fritzson, 1960). Methods for the quantitative assay of the two 
other enzymes in rat liver homogenate have been worked out. 
DHU hydrase was determined by the rate of conversion of 
DHU-6-14C to B-ureidopropionate-!4C at pH 7.4. 8-Ureido- 
propionase was determined by the rate of conversion of 
8-ureidopropionate-3-!4C to f-alanine-14C at pH 6.25. The 
amounts of these enzymes in regenerating liver were deter- 
mined at 24-hour intervals for 96 hours after partial hepa- 
tectomy. About three months old female rats were used. 
Partial hepatectomy was performed by the method of Higgins 
and Anderson (1931). The relative amounts of enzymes given 
in the following are calculated per unit weight of protein. 
Calculations per unit weight of fresh liver showed essentially 
the same picture. 


* Fellow of the Norwegian Cancer Society. 
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The amount of DHU dehydrogenase decreased to 73 per 


cent of normal level in livers which had regenerated for 24 


_ hours. A minimum amount of 61 per cent was found after 


48 hours regeneration. Then the enzyme activity increased 


' and reached normal level after 96 hours. The amount of DHU 


hydrase decreased linearly with time during the first regene- 
ration period and reached a minimum of 66 per cent of 
control level after 72 hours regeneration. After 96 hours the 
enzyme level had increased to 74 per cent. The amount of 
é-ureidopropionase decreased nearly linearly with time during 
the first 48 hours regeneration. At the end of this period a 
minimum amount of 52 per cent of control level was found. 
Then the enzyme activity increased linearly and reached 77 
per cent of control level after 96 hours regeneration. 

Higgins and Anderson (1931) reported that rate of 
restoration of regenerating rat liver reached its peak during 
the third day after partial hepatectomy. It is thus apparent 
that the levels of uracil catabolizing enzymes reached a mini- 
mum in the period of the most rapid liver growth. DHU 
dehydrogenase, which catalyzes the rate limiting step in the 
breakdown of uracil, might have reached its minimum level 
some hours before the growth of the liver was maximal. ‘These 
results support the concept of how the tissue growth might be 
enhanced by a decrease in the levels of catabolic enzymes. 


Fritzson, P., J .biol. Chem., 1960. 235. 719. 
Higgins, G. M., and Anderson, R. M. Arch. Pathol., 1931. 12. 186. 


Garby, Lars (Swedish Medical Research Council Unit for 
Pediatric Hematology, University Hospital, Uppsala, 
Sweden) : 

BIOLOGICAL NON-HOMOGENEITY OF IODINATED 
ALBUMIN 


In recent years, I131!-labelled albumin has been used 
extensively in studies of the metabolism of albumin. Although 
physico-chemical investigations of the labelled product usually 
indicate no or very slight physical denaturation, little is known 
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about the biological homogeneity of the product. Since the 
behaviour of the compound in the organism depends on the | 
biological homogeneity as well as on the properties of the | 
metabolising system, conclusions regarding the latter in terms ' 
of number, size and configuration of compartments and inter. | 
compartmental flows are valid only when biological (meta. | 
bolic) non-homogeneity can be excluded. Studies of the 
behaviour of I131-labelled albumin, showing no_physico- | 
chemical signs of denaturation, were performed in 13 normal | 
human males. The combined data from the behaviour in 
plasma and in urine during 28 days of study were compatible 
only with biological non-homogeneity of the compound. Non- 
homogeneity in the degree of iodination of the albumin 
molecules might be responsible for this behaviour. 


Granit, Ragnar (Nobel Institute for Neurophysiology, Karo- 
linska Institutet, Stockholm, Sweden) : | 
RECURRENT INHIBITION AND DISCHARGE FREQUENCY | 
OF MOTONEURONES 


Work on extensor reflexes from single ventral horn cells 
together with Dr. J. Haase and Dr. L. T. Rutledge has shown , 
that the effect of recurrent inhibition through the Golgi- 
collaterals is proportional to discharge rate of the motoneu- 
rone, provided that this is well enough supported by excitatory 
drive. 


Grette, K. (Statens Institutt for Folkehelse, Oslo, Norway): | 


A CONTRACTILE PROTEIN IN BLOOD PLATELETS 


As reported by Bettex-Galland and Liischer (1959) and 
independently observed in this laboratory blood platelets 
contain an actomyosin-like protein. Since platelets contain 
ATP in high concentrations a complete contractile system is 
present in these cells. 

Platelet actomyosin can be prepared by extraction of 
washed platelets with 0.6 M KCl. Pig blood platelets were used 
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in the present studies. The contractile protein is precipitated 
from this extract at pH 6.5 and ionic strength approx. 0.2 in 
the presence of Mg. Reprecipitations yield material which is 
free of contaminating coagulable protein. 

The contractile protein of the platelets has properties 
similar to actomyosin, as shown by studies on viscosity, solu- 
bility and ATP-ase activity. It is a dominating fraction in the 
platelets, forming about 20 % of their total protein. 

The large amounts of contractile protein found in plate- 


extension of previous work (Grette 1959), on the process by 
which platelets release 5-hydroxytryptamine when exposed to 
thrombin, participation of actomyosin contraction in this 
process was investigated. The studies demonstrate formation 
of inorganic phosphate in the course of the thrombin-catalyzed 
release process. Inhibitors of actomyosin are shown to inhibit 
both the release process and inorganic phosphate formation. 
It is concluded that platelet actomyosin contracts when the 
cells are acted upon by thrombin. This contraction is a factor 
in the process by which 5-hydroxytryptamine is released. 


Bettex-Galland, M. and Liischer, E. F., Extraction of an actomyosin- 
like protein from human thrombocytes. Nature 1959. 184. 276—277. 
Grette, K., The release of 5-hydroxytryptamine (Serotonin) from 
blood platelets during coagulation. Scand. J. Clin. Lab. Invest. 
1959. 11. 50—56. 


Gribbe, P., L. Hirvonen and T. Peltonen (Dept. of Physiology, 
University of Turku, Finland, and Wenner-Gren Cardio- 
vascular Research Laboratory, Stockholm, Sweden) : 
LUNG CIRCULATION AT DIFFERENT AGES 


The lung circulation can be determined with cineangio- 
cardiography by following the passage of the contrast mixed 
blood through the heart and the pulmonary circulation. The 
present investigations were made with 40—48 pictures per 
second, with synchronous picture markings and a simultane- 
ously registered electrocardiogram. 

Pigs and dogs were used in the investigation. The three 
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series of pigs were respectively 15 hours old, 2 to 3 weeks old, 
and 2 months old; the two series of dogs were 2 to 3 months | 
old puppies and dogs older than 6 months. 

The pulmonary circulation time was calculated from the | 
moment the pulmonary artery was first visualized until the} 
left atrium was first seen. By studying the film in relation to 
the ECG, the number of heart cycles during the pulmonary 
circulation could be determined. In the youngest pigs this 
circulation lasted during two heart cycles; in the 2 to 3 weeks 
old during three, and in the older ones during four heart 
cycles. Counted in time, it lasted for 0.8, 1.0, and 1.3 seconds, | 
respectively. In puppies, a lung circulation time of two normal 
cycles was found on the average, plus one extra systole (1.0 sec.) 
against four cycles (1.7 sec.) in the older dogs. 


Guld, C. (Institute of Neurophysiology, University of Copen- 
hagen, Denmark) : 
POWER-LINE DRIVEN STIMULATORS AND AMPLIFIERS 
USED “FLOATING” WITH RESPECT TO GROUND 


When stimulating and recording from a biological speci- 
men, the stimulus is transmitted through the impedance of 
the tissue and the electrodes to the amplifier input. To reduce 
this stimulus interference it is necessary that stimulator output 
and amplifier input have a large impedance to ground; i. ¢| 
the stimulating and recording points float with respect to 
ground. Small isolated stimulator output units and amplifiers 
with a differential input have served this purpose. The use 
of electric stimuli of large power necessitates power-line driven 
stimulator output units. Similarly, when recording with high 
impedance electrodes, it is advantageous to use a power-line 
driven input amplifier floating with respect to ground. 
However, with floating equipment capacitive ground currents 
from the power-line transformer introduce interference. By 4 
dual screened transformer these ground currents can be| 
reduced by a factor of 10® to less than 10-9 A. 

The drawback of power-line driven floating equipment 
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isits relatively large capacity to ground. The transmission of the 
stimulus from stimulator output to amplifier input increases 
with increasing ground capacitance of an isolating stimu- 
lator output unit, and a power-line driven output unit may 
therefore give a more pronounced stimulus artefact. By 
balancing the output capacitance or using a floating screen 
around the output unit or by both these procedures the stimu- 
lus return current through the ground electrode is reduced 
just as much as by a direct lowering of the ground capacitance 
of the floating output unit. The floating screen is connected 
to the biological specimen through a separate electrode. These 
methods to reduce stimulus artefact can be utilized in diffe- 
rent types of isolation units and permit the use of a longer 
output cable to the stimulating electrodes. 

Differential amplifiers fail to reject interference when 
the electrode impedance is of the same order as the amplifier 
input impedauce. When a single-sided amplifier is used 
floating, the rejection of interference is independent of the 
impedance of the leading-off electrode and solely determined 
by the voltage division between reference electrode and the 
impedance of the amplifier to ground. We have developed 
in this laboratory a single-sided capacity neutralized amplifier, 
isolated from ground to precede the main differential ampli- 
fier, when working with micropipette electrodes. 


Guld, C. and O. Sten-Knudsen (Institute of Neurophysiology. 
University of Copenhagen, Denmark) : 
CORRELATION OF ISOMETRIC TWITCH TENSION AND 
LATENCY RELAXATION TO THE SARCOMERE LENGTH 
IN FROG MUSCLE FIBRES 


In the present investigation the isometric twitch tension 
and latency relaxation (Rauh, 1922; Sandow, 1944) were 
correlated to the sarcomere length of the fibres and the 
results were examined to see if they could be interpreted in 
terms of the “sliding-filament” model (Huxley and Hanson, 
1954; Huxley and Niedergerke, 1954). The experiments were 
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performed on the frog’s m. ext. long. dig. IV and on small fibre 
bundles (10 fibres) of uniform fibre lengths at constant tempe- 


a ler 


rature (+ 0.1° C). To ensure that all the sarcomeres were | 
activated simultaneously the curarized fibres were stimulated | 


by a homogeneous transverse electric field. 


The isometric twitch tension decreased linearly with | 


stretch in the range of sarcomere lengths (s) from 2.3y (equili- 
brium length) to 3.54 and decreased less steeply with further 
stretch. Non-uniformities of the sarcomere lengths at the fibre 
ends (Huxley and Peachy, 1959) in conjunction with an 
increase in fibre stiffness (Carlsen and Knappeis, 1960) were 
probably the cause of the deviation from the linear fall at 
high degrees of stretch. The maximum sarcomere length at 
which the isometric twitch tension could be generated was 
evaluated to s9=3.57» by extrapolation to zero tension of the 
linear part of the twitch tension-length curve. This agrees with 
the value s=3.6» obtained by Huxley and Peachy (1959). 
Above sarcomere length 3.54 the A and I filaments no longer 
overlap (Carlsen and Knappeis, 1960). The linear fall in twitch 
tension with stretch over more than 90 per cent of the tension 
range and the extrapolation of the twitch tension to zero 
tension suggest strongly that the isometric twitch tension 
varied proportionally with the width of the region of overlap. 

In agreement with Sandow’s (1944) observations the 
amplitude of the latency relaxation first increased and then 
decreased with stretch. The maximum amplitude was about 
0.1 % of maximum twitch tension and occurred at s = 3.1p. 
At the same length the resting tension rose steeply. In the 
range of sarcomere lengths from 2.3» to 3.0 the amplitude of 
the latency relaxation was proportionel to the resting tension 
(10 »g/mg). The time to the first detectable drop in tension 
was independent of stretch (3.85 msec at 10.7° C). The time 
to maximum drop in tension increased linearly with stretch 
from 5.60 msec at s — 2.3» to 7.10 msec at s — 3.ly and then 
remained constant with further stretch up to s = 3.5y. The 
turning point of the changes in the time to maximum drop in 
tension, of the amplitude of the latency relaxation and, of the 
resting tension were all located at about s = 3.1h. 


64 


tion 
of stl 
relax 
“slid 
of ac 
sec a 
thesi 
stret 
locat 
incre 
whic 
detec 
betw 
restil 


Har 


| 

| 
| coen 
| pyric 
activ 
phos 
| carb 
cally 

= 5 


fibre | 
tion of the contractile mechanism (Huxley 1957). In the range 
| of stretch from s = 2.34 tos = 3.1» the changes in the latency 


tempe- 
were 


ulated | 


with | 


equili- 
urther 
> fibre 
th an 
) were 
all at 
xth at 
d was 
of the 
With 
1959). 
onger 
witch 
nsion 
Zero 
nsion 
erlap. 
; the 
then 


The latency relaxation has been considered the result of 
a lengthening of the I filaments during the process of activa- 


relaxation with stretch could be explained in terms of the 


| ‘sliding-filament” model as the result of a longitudinal process 
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of activation from the Z line to the zone of overlap (0.2 mm 
sec at 10.7° C; 0.4 mm/sec at 22° C). According to this hypo- 
thesis the latency for tension development should increase with 
stretch and have its minimum value when the I filaments were 
located in their entire length within the A bands, i. e. at 
s= 1.4 to 1.54. The hypothesis is corroborated by (a) the linear 
increase with stretch of the time to maximum drop in tension 
which, when extrapolated, intersects the time to the first 
detectable drop in tension at s == |.5u, (b) the proportionality 
between the amplitude of the latency relaxation and the 
resting tension. 


Carlsen, F. and G. G. Knappeis, X Scand. Congr. Physiol. 1960. 
Huxley, A. F. Progr. Biophys. 1957. 7. 225. 

Huxley, A. F. and R. Niedergerke, Nature (Lond.). 1954. 173. 971. 
Huxley, A. F. and L. D. Peachy, J. Physiol. (Lond.). 1959. 55P. 
Huxley, H. E. and J. Hanson. Nature. (Lond.). 1954, 173, 973. 
Rauh, F. Z. Biol. 1922. 76. 25. 

Sandow, A. J. cell. comp. Physiol. 1944. 24. 221. 


Hamfelt, Arne and Carl-Henric de Verdier (Department of 
Medicine and Department of Clinical Chemistry, Univer- 


sity Hospital, Uppsala, Sweden) : 
ON THE DETERMINATION OF PYRIDOXAL PHOSPHATE 
IN BLOOD BY DECARBOXYLATION OF TYROSINE-1-C14 


Amino acid decarboxylases have pyridoxal phosphate as 
coenzyme. In previous methods for the determination of 
pyridoxal phosphate in blood samples the decarboxylation 
activity has been used as a measure of the contents of pyridoxal 
phosphate. An amino acid has been used as substrate and the 
carbon dioxide liberated has been determined manometri- 
cally (Boxer 1957). As a rule these methods have been too 
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insensitive to permit analyses in the physiological range and | 
only recently a modification of manometrically determination | 


of sufficient sensitivity has been published (Wachstein 1960), 

We have tried to attack the problem by working out a 
method for determining pyridoxal phosphate using tyrosine. 
1-C14 in the reaction : 


Tyrosine 
Tyrosine-1-C14 +Tyramine + C140, 


decarboxylase 

Pyridoxal phosphate is removed from commercial tyro- 
sinedecarboxylase (Worthington). The obtained apoenzyme is 
mixed with the blood sample and after preincubation at 30° C 
to allow apoenzyme and pyridoxal phosphate to combine, 
measuring the radioactivity at different intervals. 


Boxer, G. A. Journal of Nutrition, 1957. 63. 623. 
Wachstein M. Proc. Soc. Exp. Biol. Med. 1960. 103. 350. 


Hammel, H. T., T. R. Houpt, K. Lange Andersen and 
S. Skjenneberg (Physiology Department, University of 
Pennsylvania School of Medicine, Physiology Department 
University of Pennsylvania School of Veterinary Medicine, 
U. S. A., and Reindeer Research Laboratory, Harstad, 


Norway) : 
THERMAL AND METABOLIC MEASUREMENTS ON THE 
REINDEER AT REST AND IN EXERCISE 


Adaptations which equip a mammal to cope with the 
cold stresses of the Arctic environment must at the same time 
be accompanied by responses which enable it to dissipate large 


quantities of heat produced during exercise. Some aspects of | 


the heat producing and heat dissipating mechanisms were 
investigated in the reindeer, an example of a large, well- 
adapted Arctic mammal. The oxygen concumption of an adult 
male reindeer (approximately 80 kg) was found to be 620 ml 


min while standing quietly and ruminating. The evaporative | 
heat loss from the mouth was found to be 11 Kcal/Hr or about | 
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6 % of the total heat production standing at rest. Oxygen 
consumption and evaporative heat loss were also measured 
while the animal pulled a heavily loaded sled. The oxygen 
consumption in exercise was found to be 2400 ml/min or 
about 4 times the resting rate. The evaporative heat loss was 
found to be 135 Kcal/Hr or about 12 times the resting rate 
and about 20 % of the total heat production during exercise. 
These measurements were obtained while drawing about 130 
liters/min of air through a plastic mask placed over the snout 
of the animal. The air was pumped through a vapor conden- 
ser and a dry gas meter. An aliquot was continuously removed 
for 02 analysis. The heat of vaporization was obtained gravi- 
metrically. ‘The rectal temperature was never observed to 
exceed 39.5° C while exercising. The resting temperature was 
between 38.1 and 38.6° C. 

The temperature of the expired air at the nostril was 
14° C when the ambient temperature was — 16° C. At ambi- 
ent temperatures near 0° C the nostril temperature was about 
30° C. After exercise the expired air temperature at the 
nostril was 35° to 37° C, 

The heat production of the rumen content of several 
reindeer was measured within 10 minutes after death in a 
twin calorimeter. The highest rate of heat production was 
found in a recently fed animal to be equal to about one half 
the heat production of an equivalent weight of body tissue 
in the resting state. Measurements made more than 4 hours 
after feeding gave little or no heat production. 


Hartiala, K., Anita Lehtinen and H. Krieger (Department of 
Physiology, University of Turku, and the Medical 
Research Laboratories, Laake Oy, Turku, Finland) : 
METABOLIC CHANGES OF AN ACTIVE CARCINOGENIC 
SUBSTANCE, BENZEDENE BY THE GASTROINTESTINAL 
MUCOUS MEMBRANE 


Our previous studies have revealed that a great number 
of different biologically active substrates are conjugated by 
the gastrointestinal mucous membrane (Lehtinen et al. 1958 
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a, b, c, Hartiala and Lehtinen 1959). So far all of the tested 
substrates had a phenolic hydroxyl-group in their molecule. 
In the present studies we have been able to find that benze- 
dene also undergoes such conjugation. Under the experimen- 
tal (in vitro) conditions some 50 % of the added benzedene 
appears as a conjugate and half of this as a £-glucuronidase 
hydrolysable glucuronide ester after the incubation with 
gastric and duodenal tissue slices. 

This observation has both physiological and biochemical 
interest. It shows that the gastrointestinal mucous membrane 
participitates in the detoxification of a highly active carcino- 
gen. It also reveals that prior to the conjugation this com- 
pound obviously undergoes hydroxylation. Identification of 
the intermediary metabolic products is now under progress. 


Lehtinen, A., V. Nurmikko and K. Hartiala, Duodenal glucuronide 
synthesis. I. Identification of estradiol glucuronide as a conjugation 
product by the duodenal mucosa in rat. Quantitative studies. 
Acta Chem. Scand. 1958a. 12. 1585. 

Lehtinen, A., K. Hartiala and V. Nurmikko, Duodenal glucuronide 
synthesis. II. Identification of estradiol glucuronide as a conjuga- 
tion product of estradiol by the rat duodenal mucosa. Quantitative 
studies. Acta Chem. Scand. 1958b. 12. 1589. 

Lehtinen, A., P. Savola, M. Pulkkinen and K. Hartiala, Duodenal 
glucuronide synthesis. III. Identification of phenolphthalein 
glucuronide as a conjugation product of phenolphthalein in the 
intestinal tract in rat. dcta Chem. Scand. 1958c. 12. 1592. 
Hartiala, K. and A. Lehtinen, Duodenal glucuronide synthesis. IV. 
Studies of steroidglucuronide conjugation by the duodenal mucosa 
in rat. Acta Chem. Scand. 1959. 13. 893. 


Haugen, H. N. (Institute for Medical Biochemistry and 
Physiology, University of Oslo, Norway) : 
THE LEVEL OF OXIDIZED AND REDUCED DIPHOSPHO- 
PYRIDINE NUCLEOTIDE IN THE LIVER OF ALLOXAN 
DIABETIC RATS 


Opinion differs regarding the levels of oxidized and 
reduced coenzyme I in the liver of alloxan diabetic rats. 


Helmreich et al. (1954) and Greenbaum and Graymore (1956) 
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1956) 


reported an increased ratio of DPN+/DPNH to a lowered 
concentration of DPNH. On the other hand, Glock and McLean 
(1955) demonstrated a decreased ratio of DPN*+/DPNH, due 
both to a reduced level of DPN*+ and an increase in DPNH 
concentration. Because of this discrepancy the levels of DPN+ 
and DPNH of alloxan diabetic rats were reexamined using 
the experimental procedure and method of Helmreich et al. 
The results are in agreement with the findings of Glock and 
McLean (1955), the ratio DPN+/DPNH of liver homogenates 
being lower in alloxan diabetic than in normal rats. 


Glock, G. E. & P. McLean, Effects of hormones on levels of oxidized 
and reduced diphosphopyridine nucleotide and triphosphopyridine 
nucleotide in liver and diaphragm. Biochem. J. 1955. 6]. 397. 
Greenbaum, A. L. & C. N. Graymore, The effect of growth hormone 
and of insuline on the level of oxidized reduced coenzyme I in the 
livers of normal and diabetic rats. Biochem. J. 1956. 63. 163. 
Helmreich, E., H. Holzer, W. Lamprecht, & S. Goldschmidt, Bestim- 
mung stationirer Zwischenstoffkonzentrationen. Hoppe-Seyl. Z. 
1954. 297. V5. 


Hirvonen, Leo, Tuomas Peltonen and Peo Gribbe (Depart- 
ment of Physiology, University of Turku, Finland) : 
DUCTUS ARTERIOSUS AND PULMONARY CIRCULATION 
AT BIRTH 


Blood flow through the ductus arteriosus is one of the 
differences between the foetal and adult circulation. Accor- 
ding to older views the closure of the ductus arteriosus occurs 
suddenly and completely at birth. Recent observations have 
shown, however, that the final closure takes place later. 

Cineangiocardiographic, phonocardiographic and blood 
pressure recordings have been performed on lambs delivered 
spontaneously or by caesarean section. When radiopaque 
material was injected into the cranial caval vein of a sheep 
foetus with intact umbilical circulation, the visualization of 
the aorta was intermittent. This indicates a blood flow through 
ductus arteriosus. Clamping of the umbilical cord did not 
change the flow. After the first breath, the intermittent flow 
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was no longer observed. In newborn lambs a left-to-right flow 
through the ductus arteriosus was revealed by arteriography, 
Auscultation and phonocardiography indicated a systolic 
murmur during the first days of life. The oxygen saturation 
of the blood seems to be of some importance in regulating the 
blood flow through the ductus arteriosus in the newborn. 
Phonocardiographic observations support this view. No strik- 
ing changes were observed during the first breath in the blood 
pressures in the aorta, the right atrium or the caudal caval 
vein. Newborn individuals have a relatively high blood 
pressure in the pulmonary artery (average pressure 45—50 mm 
Hg in human babies, pigs and lambs). Only a slight increase 
in this pressure is needed to change the direction of blood 
flow through the ductus arteriosus. 

During the early foetal period the diameter of the ductus 
arteriosus is equal to that of the aorta and of the pulmonary 
artery. In newborn lambs the circumference of the ductus 
arteriosus is smaller than that of the aorta or the pulmonary 
artery. This is in accordance with the statement of Sciacca and 
Condorelli (1960) that the involution of the ductus arteriosus 
is an intrinsic phenomenon that occurs independently of the 
first breath. 


Sciacca, A and M. Condorelli, Involution of the Ductus Arteriosus, 
Basel, Karger, 1960. 


Holck, Harald G. O., Marvin H. Malone and Hideko Katay- 
ama Kaji (Department of Pharmacology and _ Institute 


for Cellular Research, University of Nebraska, Lincoln, | 


Nebraska, U. S. A.): 


PHARMACOLOGICAL STUDY OF THE METHYL-, ETHYL, | 


N-PROPYL-, AND ISOPROPYL BETA-BROMOALLYL BARBI- 
TURIC ACIDS ON THE ALBINO RAT AND MOUSE 


Three new barbiturates have been prepared, namely the 
methyl-(MBB), ethyl-(EBB), and n-propyl-(PBB) homologues 
of isopropyl beta-bromoallyl barbituric acid (IPBB). The 
intraperitoneal LD50's were IPBB 97, EBB 140, PBB 177 and 
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MBB 326 mg./Kg., respectively, in 4—6 months old rats. 
However, the ED50’s protecting half the rats from convulsions 
resulting from 70 mg./Kg. of pentylenetetrazol, administered 


. subcutaneously one hour after each barbiturate were EBB 33, 


IPBB 39, PBB 44 and MBB 82 mg./Kg., respectively, making 
the protective indices (LD50/ED50’s) distinctly higher for each 
of the new barbiturates than for IPBB. When low equimole- 
cular concentrations of IPBB and related barbiturates were 
fed for fourteen days to Carworth Farm male rats, prior to 
subcutaneous injection of 135 mg./Kg. of IPBB, the effective- 


| ness in building up tolerance in decreasing order was: EBB, 


ethyl isopropyl barbiturate (Ipral (R)), IPBB, PBB, MBB and 
secondary amyl betabromoallyl barbiturate. Rats fed EBB 
never lost their righting reflex and all were alive five days 
later, whereas the controls were profoundly depressed, two 
thirds died acutely and the remainder within two days. With 
a dose of 90 mg./Kg. of IPBB in Canadian Wistar stock rats, 
IPBB, EBB, Ipral (R), PBB and MBB all were extremely 
effective in preventing hypnosis which occured in all the 
controls. Low incidence of acute and absence of delayed death 
in the control group was unexpected. Unexplained inter- and 
intra-laboratory variations occurred in incidence of delayed 
death (EBB and IPBB) and in sex-variation (IPBB). Electro- 
cardiograms taken 3, 34, 48 and 72 hours after injecting surely 
hypnotic doses of IPBB, PBB, EBB and MBB, respectively, 
revealed no significant changes in the conduction system or 
myocardium. The effectiveness of maximum tolerated intra- 
peritoneal doses of the four bromoallyl barbiturates in albino 
mice in preventing death from 2.5 mg./Kg. of strychnine 


‘ sulfate (LD100) was compared. When strychnine was given 


after varying intervals of time, PBB was most and IPBB least 
effective. However, phenobarbital was effective for at least 
8 hours when the rest were ineffective. None of the bromoally] 
barbiturates afforded complete protection against one surely 
fatal dose of strychnine sulfate administered subcutaneously 
one hour later, whereas phenobarbital protected 10 mice 
against 5.6 such doses. Among the bromoallyl barbiturates 
PBB was the most and IPBB and MBB the least effective. 
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Holmstedt, Bo and Folke Sjéqvist (Department of Pharmaco- 
logy, Karolinska Institutet, Stockholm, Sweden) : 
PHARMACOLOGICAL PROPERTIES OF y-AMINOBUTYRYL. li 
CHOLINE (GABuCh), A NATURALLY OCCURRING CHO. ty 
LINE ESTER 


Since the reports on a brain extract with inhibitory 
action upon the crayfish stretch receptor (Florey, 1954), there | of 
has been an intense search for the active component which | _ th 
could be assumed to be an inhibitory neurotransmitter. Most 
interest has been concentrated on y-aminobutyric acid) © 
(GABA). Another constituent of the inhibitory extract might | gi 
be y-aminobutyrylcholine (GABuCh) (McLennan, 1959),; so 
which has recently been demonstrated to occur in consie | 
rable amounts in pig’s brain (Kewitz, 1959). 

The pharmacological properties of GABuCh have been __ pa 
investigated on isolated organs and in the anaesthetized cat.) th 
This choline ester is extremely inactive on traditional test, uj 
organs as compared with acetylcholine. Given in moderate | 
doses GABuCh gave a fall in blood pressure and a neuromus- | __ hi 
cular block. Only at very high doses could a ganglion-blocking , we 
action be demonstrated. GABuCh had negligible effects on} dt 
the guinea pig ileum but sometimes exhibited a slight antihist-, in 
aminic and anticholinergic action on this test organ. No! re 
anti-5-hydroxytryptamine effect was demonstrated in the rat} en 
fundus preparation. GABuCh is hydrolysed at a very low rate{ is 
by serum cholinesterase but not at all by human red cell! ch 
cholinesterase. The results will be discussed together with tr 
other available data of GABuCh and GABA. thi 


no 
Florey, E., Arch. Int. Physiol. 1954. 62. 33. ; 
Kewitz, H., Arch. exper. Path. u. Pharmakol. 1959. 237. 308. ; a 
McLennan, H., J. Physiol. (Lond.) 1959. 146. 358. OC 
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Hiakkinen, I. P. T. (Department of Physiology, University of | sw 


Turku, Finland): in 
STUDIES ON THE MECHANISM IN CONNECTION WITH ; col 
EXPERIMENTAL HISTAMINE ULCER ch 


When injected into test animals histamine is known to 
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have an influence on the motility and secretion of hydro- 
chloric acid of the stomach. The ulcer so produced, which 
lies in the pyloric tract or in the duodenum according to the 
type of test animal, is in the classical conception a result of the 
increase of hydrochloric acid. Another theory also assumes, 
in addition to the influence of hydrochloric acid, the existence 
of some kind of a locus minor resistentiae in the place where 
the ulcer is produced. 

On the basis of the latter theory I have carried out 
experiments on 170 guinea-pigs. Most of the animals were 
given histamine in beeswax, as a depot. Histamine in aqueous 
solution was also used in part of the experiment. 

The duodenum and stomach of the animals was prepared, 
and each sample divided into two, the mucosa and submucosa 
parts. Sulphate was determined by acid hydrolysis. Some of 
the animals also received Naz*°SO, 400 uc/kg, and the 
uptake of radioactive sulphate by the tissue was measured. 

Studies were made of the effect of a single small dose ot 
histamine in beeswax on the tissues where repeated doses 
would produce ulcers. In the submucosal sample in the 
duodenum, sulphate increases in 24 hours after histamine 
injection. The amount of sulphate in the mucosa was unalte- 
red. *5§ uptake in mucosa increases greatly and reflects an 
enhanced change of sulphate. The uptake of the submucosa 
is increased too, but not so much as in the mucosa. When the 
change of the sulphate amount is followed as a function of 
time, the amount is found to decrease to the normal level in 
three days, after which the total amount of sulphate is below 
normal for 5—9 days. The procedure has not been followed 
any further. In the turn-over of *°S the greatest decrease 
occurs in 4 days. After 9 days there are still small amounts of 
35§ in the tissue. 

When the injection of histamine is followed by an oral 
supply of hydrochloric acid by tube, an ulcer already formed 
in some of cases which had received a dose of histamine which 
could not have produced the ulcer alone. When only hydro- 
chloric acid was supplied no ulcer was found. 

In dogs no duodenal ulcer could be produced if a tube 
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was led through the ligated pylorus from the gastric fistula, 
and hydrochloric acid was conveyed directly to the duodenum 
through this tube. But if the dog is also given histamine in 
beeswax at the same time, ulcers are formed in the duodenum 
in two days. Under these conditions the gastric contents are 
evacuated through the fistula without passing the duodenum. 

Lastly I -have prepared the guinea-pigs with a pylorus 
ligature and a fistula of the stomach, and the animals were 
given histamine in beeswax. The duodenums seemed to be 
intact, but the submucosa tissue contained sulphate in 
increased amounts, though the contents of the stomach had 
not passed into the duodenum. 


Hoglund, G. and U. Lindblom (Department of Physiology, 
Karolinska institutet, Stockholm, Sweden) : 
QUANTITATIVE STUDIES ON EXCITABILITY IN TOUCH 
RECEPTORS 


Touch receptors on the toad’s hindleg were stimulated 
with linearly rising mechanical pulses, the slope of which 
could be varied from 0.8 to 200 mm/sec. The displacement 
of the skin surface was recorded and action potentials in single 
afferent fibres were obtained from dorsal root filaments 


using the same technique as previously described by one of us 


(Lindblom 1958). 

About two thirds of the receptors were found to discharge 
on stimulation with the lowest possible rate of displacement, 
which means that the critical slope was less than 0.8 mm/sec. 
The remaining receptors had a critical slope between 0.8 and 
15 mm/sec. 

The threshold amplitude for various rates of displacement 
higher than the critical slope was determined. At rates just 
above the critical slope there was a rapid decrease of the 
threshold amplitude, which thereafter remained at a constant 
level in spite of a considerable further increase of the rate of 
displacement. 

The excitability changes occurring during the course of 
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adaptation were studied by measuring the threshold amplitude 
of a “square wave” pulse superimposed on the slow mechanical 
pulse at various intervals after the beginning of the displace- 
ment. 


Lindblom, U. F., Acta physiol. scand. 1958. 44. Suppl. 153. 


Héglund, G. and H. Ringertz (Departments of Medical 
Physics and Physiology, Karolinska Institutet, Stockholm, 
Sweden) : 

X-RAY DIFFRACTION STUDIES ON PERIPHERAL NERVE 
MYELIN 


The size of the radial repeating unit in the myelin sheath 
of peripheral nerve has been measured by Schmitt et al. (1941) 
and Finean (1953) using X-ray diffraction. 

In the present work X-ray diffraction measurements have 
been made on peripheral nerves of some species of mammals, 
birds and fishes. 

In the mammals investigated the size of the radial 
repeating unit was 185+3A, in the birds 182+5A and in the 
fishes (teleostei) 161 + 3A. 

In connection with investigations on the prenatal physio- 
logy of the nervous system, peripheral nerves from sheep 
fetuses were also studied. Distinct maxima were obtained from 
fetuses that were approximately 90 days gestation age or older 
(gestation period 150 days). The patterns from fetuses between 
90 and 105 days indicate that peripheral nerves at this stage 
of development do not have the same number of regularly 
arranged repeating units as is observed in older fetuses. In 
fetuses of more than approximately 105 days gestation age 
the diffraction patterns were similar to those of adult periphe- 
ral nerve. 


Schmitt, F. O., R. S. Bear and K. J. Palmer, J. Cell. Comp. Physiol. 
1941. 18. 31. 

Finean, J. B., International Conference on Biochemical Problems 
of Lipids, Brussels 1953. 82. 
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Jansen, Jan Jr. and Per Andersen (Neurophysiological Labora- 
tory at the Anatomical Institute, University of Oslo, 
Norway). 

OBSERVATIONS ON SLOW AND FAST MUSCLE FIBERS IN 
THE HAGFISH (MYXINE GLUTINOSA) 


The strictly segmental and longitudinal arrangement of 
the parietal muscles of the hagfish appears to provide parti- 
cularly favourable conditions for investigation of the functio- 
nal properties of the musculature. 

Histological examination has revealed the presence of 
two types of muscle fibers, the one thick (150—200 2) and rich 
in myofibrils, the other thin (50—70 ») and fusiform with few 
myofibrils. The thick muscle fibers are supplied by coarse 
(3—5 ») motor nerve fibers ending in characteristic endplates 
at the extreme ends of the muscle fiber. The thin muscle fibers 
are supplied by a number of thinner (1,5—2 ») nerve fibers 
which run parallel to and in intimate contact with the muscle 
fiber and show numerous synaptic expansions. 
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Experiments have been performed in isolated parts of the | 
parietal muscles. Following stimulation of the motor nerves | 


negative endplate potentials have been recorded extracellularly 
from the endplate region of the thick muscle fibers. These 
endplate potentials initiate action potentials which are propa- 
gated along the muscle fibers with a velocity of 1,2 m/sec 
(20° C). Occlusion of the muscle action potential was observed 


in response to stimulation of the two motor nerves supplying | 


the two endplates of the thick muscle fibers. 

The neuromuscular transmission was blocked by d-tubo- 
curarine and repetitive stimulation (80/sec). 

The mechanical responses of the muscles have been 
recorded by means of a strain gauge. Indirect single shock 
stimulation produced typical twitch responses with a duration 


of about 400 msec (20° C). Tetanic stimulation of intermediate , 


frequencies (20—40/sec) caused a rapid initial increase in 
tension, followed by a further slow increase. High frequencies 


(50—100/sec) similarly produced a rapid initial contraction, | 


but corresponding to the block of neuromuscular transmission | 
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there was only a partial relaxation. The tension remained on 
a definite level even though no action potentials could be 
recorded from the muscle fibers. A very slow relaxation, lasting 


| for 2—3 sec, has also been observed following tetanic stimula- 
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tion, especially at lower temperatures (10—15° C) and with 
tetani of low frequencies (5—20/sec). Such slow relaxation was 
easily fatigued and disappeared after maximal tetanic con- 
tractions. 

The results suggest that the two different kinds of skeletal 
muscle fibers in the hagfish may have functional properties 


_ corresponding to the fast and slow muscle fibers of the frog 


(Kuffler and Vaughan Williams 1953). 
Kuffler, S. W. and E. M. Vaughan Williams. Properties of the 
“slow” skeletal muscle fibres of the frog. J. Physiol (Lond.) 1953. 
121. 318—340. 


Jensen-Holm, Jens (Department of Pharmacology, University 

of Copenhagen, Denmark) : 

THE INFLUENCE OF SUBSTRATE CONCENTRATION ON 

CHOLINE ESTERASE ACTIVITY IN THE PRESENCE OF 

INHIBITORS 

It has been shown that the inhibition of the non-specific 
inhibitors: urea, cholesterol, ether, and chloroform, is com- 
paratively small at high concentration of acetylcholine (10°?M). 
At low substrate concentrations (10-4, 10°°M), a complete 
inhibition is observed. The effect of the spesific inhibitors, 
i. e. physostigmin, however, is much more independent of 
the concentration of the substrate. 

The importance of these in vitro findings in relation to 
the cholinesterase activity in the tissues will be discussed. 


Jervell, Kristian F. (Institute of Medical Biochemistry and 
Physiology, University of Oslo, Norway) : 
CHANGES IN LIVER NUCLEIC ACID METABOLISM IN 
VITRO AFTER PRETREATMENT OF RATS WITH HYDRO- 
CORTISONE OR 3-METHYLCHOLANTHRENE 


The induction of rat liver tryptophan pyrrolase (perox- 
idaseoxidase) was measured in response to treatment with 
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hydrocortisone (Civen and Knox, 1959) and the rate of 
reduction of 4-dimethyl-amino azobenzene in liver homogen- 
ates was selected as an index of 3-methyl cholanthrene induc. 
tion (Conney et al. 1956). At the time of apparent increased 
de novo synthesis of these enzymes, a study was made of the 
possible influence of these compounds on the nucleic acid 
metabolism in vitro. 


Liver slices, obtained from adrenalectomized rats treated | 


for various time periods, were incubated in Robinson-glucose 
media containing C14-labelled sodium bicarbonate. Adenine 
and UMP were isolated from the hydrolyzed acid soluble 
fractions by ion exchange chromatography, and subsequent 
paper chromatography. Uridine, thymine and mixed nucleic 
acid purines were isolated from formic acid hydrolysates of 
nucleic acid-protein residues. Three hours following a single 
intraperitoneal injection of hydrocortisone (1.5 mg. per 100 g. 
body weight), significant increases in the spesific activities of 
RNA-uridine and of the mixed nucleic acids adenine and 
guanine could be demonstrated. At 6 and 12 hours, however, 
the rate of labelling of the same compounds was strikingly 
lower than the control values. The reversal of the effect was 
generally most pronounced for RNA-uridine. The specific 
activities of the isolated acid soluble compounds did not 
change during the course of the hormone treatment; it was 
therefore not possible, with the present technique at least, to 
relate the difference observed to changes in the labelling to the 
acid soluble fractions. The effects observed can possibly be 


attributed to interference with the polymerization of the | 


nucleotides. The results will be discussed in light of the 
changes observed several days after cortisone treatments by 
Lowe and Rand (1956) and after adrenalectomy by Stevens 
and Reid (1958). 

Similar experiments to test the effect of a single intra- 
peritoneal injection of 3-methylcholanthrene (15 mg) have so 
far revealed a slight increase in the specific activity of RNA: 
uridine at 20 hours, the effect becoming more pronounced at 
45 hours, at which time increased labelling of acid insoluble 
adenine was also evident. The specific activities of the acid 
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soluble compounds were, however, also changed in the same 
direction. 

In both the hydrocortisone and methylcholanthrene 
experiments there was no evidence of changes in tissue compo- 
sition of the isolated compounds, except for an increased mg. 
dry weight per micromole thymine after 45 hours of methyl- 
cholanthrene treatment. Similarly, the labelling of thymine 
was barely measurable at the time periods so far studied. 


Civen, M., and W. E. Knox, J. Biol. Chem. 1959, 234, 1787. 
Conney, A. H., E. C. Miller, and J. A. Miller, Cancer Research 
1956, 16, 450. 

Lowe, C. V., and R. M. Rand, J. Biophys. Biochem. Cytol. 1956, 
2, 331. 

Stevens, B. M., and E. Reid, Biochem. J. 1956, 64, 735. 


Josefsson, Jan-Owe (Department of Pharmacology, University 
of Lund, Sweden) : 
AN ELECTROMYOGRAPHIC STUDY OF POTULINUM- 
INTOXICATED SKELETAL MUSCLE 


The purpose of the present investigation is to determine 
whether it is lack of transmitter release or motor nerve degene- 
ration that primarily is responsible for the spontaneous activity 
of chronically denervated skeletal muscle. 

In a botulinum-intoxicated muscle transmitter release is 
completely blocked while the motor nerve and its terminals 
are morphologically intact (Thesleff, J. Physiol. 1960). 

A comparison is therefore made in the rabbit between the 
electromyographic pattern of chronically denervated, and 
botulinum-intoxicated skeletal muscle. 

By instramuscular injection of botulinum toxin type A 
(0.1—0.02 y) a local paralysis of the hind-legs is achieved. The 
EMG is recorded by coaxial needle electrodes (Disa). 

About four to six days after the injection of the toxin, 
spontaneously discharging single muscle fibres are recorded. 
The fibrillation potentials increased in frequency during the 
following eight to ten days. The time course and amplitude 
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of the spontaneous potentials do not differ significantly from 
those observed in chronically denervated muscles but their 
frequency is generally higher. Denervation does not alter the 
electromyographic pattern of botulinum-treated muscle. 

It will thus be concluded that lack of transmitter release 
and not nerve degeneration is responsible for fibrillation 
potentials in denervated muscle. 


Jarnefelt, Johan (Department of Medical Chemistry, Univer- 
sity of Helsinki, Finland) : 
OXIDATIVE METABOLISM OF AORTIC TISSUE 


Aortic tissue is known to show oxygen uptake with 
various substrates; the rate of this uptake is low compared 
to other tissues. Of the substrates, succinate shows the highest 
rate, whereas other citric cycle substrates give a considerably 
lower oxygen uptake. 

It has now been possible to isolate from pig aorta a parti- 
culate fraction which shows a considerably increased oxidation 
rate with various substrates. The aortae are collected at the 
slaughter house immediately after the animals are killed, and 
cooled in ice. The surrounding fat is carefully removed, and 
the tissue ground and homogenised in a Waring blender with 
two volumes of isotonic sucrose. The tissue debris is removed 
by centrifugation at 1000 g, and the desired fraction collected 
by centrifugation at 10000 g. After one washing the fraction 
is used for experiments. Oxygen uptake is observed with 
succinate, pyruvate + malate and glutamate as substrates. 
The rate of oxidation is considerably increased by the addition 
of cytochrome c, and in the case of pyruvate and glutamate, 
by DPN. With succinate in presence of cytochrome c Qo, 
values of about 8 were observed at 30° C, whereas pyruvate 
and malate gave values of about 3. Values in the literature for 
whole aorta in presence of succinate (usually at 37° C) vary 
between | and 2, and it is therefore concluded that a consider- 
able purification of the oxidative system has been obtained. 
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The properties of this fraction, which closely resemble 
those of isolated mitochondria, will be discussed, as well as 
some of its implications on the study of the pathology of the 
aorta. 


Kaada, B. R. and H. Bruland (Neurophysiological Laboratory 
at the Anatomical Institute, University of Oslo, Norway) : 
EFFECTS OF CHLORPROMAZINE ON THE “ATTENTION” 
(ORIENTING), FLIGHT AND ANGER RESPONSES ELICITED 
BY CEREBRAL STIMULATION 


Previous studies have shown that psychotropic drugs like 
chlorpromazine and its congeners have an important site of 
action on the brain stem reticular formation. This concept is 
derived mainly from electroencephalographic and behavioral 
studies. Thus, chlorpromazine causes in the EEG a pattern 
of slow activity and reduces the EEG arousal produced by 
direct reticular and peripheral sensory stimulation. Behavior 
studies show that chlorpromazine-treated animals become more 
indifferent to the enviroment and to various external sensory 
stimuli (auditory, tactile and visual) which normally would 
arouse the animal. The effect on the EEG and _ behavioral 
arousal elicited by direct reticular stimulation is relatively 


small when compared with the effect produced by peripheral 


sensory stimulation. 
In the present study the effects of chlorpromazine on the 
behavioral arousal associated with contralateral searching 


' movements (the “attention” or orienting response) induced in 


unanesthetized cats from the cerebral cortex, amygdala and 
intralaminar thalamic nuclei have been studied and the results 
have been compared with the effect on the arousal responses 
elicited from mesencephalic reticular and posterior hypo- 
thalamic areas. Electrodes were implanted into all the regions 
mentioned, and the stimulus threshold determined before 
and after intraperitoneal inection of varying doses of chlor- 
promazine. 

The attention response induced by cingulate and temporal 
cortical stimulation was blocked by low doses of chlorpro- 
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mazine (0.5 mg/kg). Amounts of 2 mg/kg, or more, were} 
usually required to depress the similar response elicited from} P€ 
amygdaloid and intralaminar thalamic nuclei, whereas the) ‘™ 
threshold for the behavioral arousal evoked by midbrain | 
reticular stimulation remained essentially unaltered with doses | fi! 
up to 10 mg/kg. Behavioral arousal associated with fear (flight) |} ™ 
or anger produced by posterior hypothalamic, thalamic, or | 
midbrain reticular stimulation was almost unaltered at doses | . 
of 10 to 15 mg/kg of chlorpromazine. | 
It is concluded that chlorpromazine exerts a selective | ” 
depressant action on certain behavioral arousal reactions. The} 
arousal related to the attention (orienting) response evoked by | 
cortical, intralaminar thalamic, amygdaloid, and _ peripheral | 
sensory stimulation is more susceptible to the drug than is 
the arousal associated with fear (flight) and anger elicited be 
from the subcortical areas mentioned. 
As to the clinical implications of these observations, | 
blocking of the attention response to sensory stimuli may! °P 
explain the indifference to environmental and visceral stimuli | 
and to pain in patients treated with chlorpromazine. Similarly,| P¢ 
blocking of the centrally induced attention reactions may} 
account for the relief of anxiety, agitation and tension, and| 
for the reduced responsiveness to intrapsychic stimulation, | l) 
such as to hallucinations. 


} 


Kaada, B. R., W. R. Rasmussen and O. Kveim (Neuropnysio- pe 
logical Laboratory at the Anatomical Institute, and the 
Department of Marine Biology, University of Oslo, ex: 


Norway) : (G 
EFFECTS OF HIPPOCAMPAL LESIONS ON MAZE LEARNING rer 
AND RETENTION IN RATS 7) 


Some recent clinical observations suggest that bilateral | an 
damage of the hippocampal region may result in severe 
disturbances of memory (Penfield and Milner 1958). Expe) 
riments were undertaken to see if hippocampal lesions in rats 6 


have deleterious effects on maze learning and retention. 
Adult albino rats were trained for eight days in a 14 
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choice multiple-T alley maze with fixed units and retracing 
permitted. Preliminary training (4 trials) took place in a 
smaller maze of the same type. The animals were set on a 
23-hour water deprivation schedule on the day preceding the 
first preliminary test trial. One trial was given daily and each 
run was rewarded by one hour stay in the goal box which 
contained water and food. The lesions were made electrolytic- 
ally or by gentle suction and determined histologically in 
serial sections of the brain. Various parts of the hippocampus 
were reached through the overlying frontal, parietal, occipital 
or temporal neocortex. 

Acquisition tests. — A total of 49 rats were randomly 
divided into three groups of which Group | sustained bilateral 
and Group 2 unilateral hippocampal lesions about one month 
before the maze training. Some damage was also produced to 
the overlying neocortex (ranging from | to 19 per cent of the 
total neocortex, average about 8 per cent). Group 3 served as 
operated controls and received lesions in the same neocortical 
areas as the hippocampectomized animals (average about 12 
per cent). An additional group of 104 rats served as non-operat- 
ed normal controls. 

The animals with bilateral hippocampal lesions (Group 
1) showed a significantly defective maze learning compared 
with the operated and non-operated controls (Groups 3 and 
4) in terms of total number of errors made during the eight 
trials. Group 2 showed some, but less deterioration of the maze 
performance. 

Retention tests. —Twenty-nine rats were’ used in retention 
experiments and sustained either bilateral hippocampal lesions 
(Group 5), unilateral hippocampal lesions (Group 6), or 
removals of the neocortex overlying the hippocampus (Group 
7). All animals of these groups were trained preoperatively 
and retained postoperatively. The interval between the two 
tests was about three months. 

The animals of Groups 5 and 6. suffered significant 
impairment in maze retention and relearning compared with 
the control group with neocortical damage of the same extent 
and loci as in the experimental groups. 
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It is concluded that lesions of the hippocampus seem to 
interfere with maze learning and retention, as_ previously 
demonstrated for more extensive neocortical (Lashley 1929) 
and for thalamic lesions (Brown and Ghiselli 1938). It should 
be emphasized that the data obtained do not allow any conclu- 
sions as to how the hippocampus is involved in learning and 
retention, neither as to the relative importance of the hippo- 
campus compared with the thalamus or neocortex. 


Brown, C. W. and E. E. Ghiselli. Subcortical mechanisms in 
learning. II The maze. J. comp. Psychol. 1938. 26. 27—44. 
Lashley, K. S., Brain mechanisms and intelligence. Chicago, Univer- 
sity of Chicago Press, 1929. 

Penfield, W. and B. Milner. Memory deficit produced by bilateral 
lesions in the hippocampal zone. A. M. A. Arch. Neurol. Psychiat. 
1958. 79. 475—479. 


Kiil, F. and K. Aukland (Institute for experimental medical 
Research, University of Oslo, Norway) : 
OSMOLAR CONCENTRATION OF URINE AT INCREASED 
URETERAL PRESSURE 


Creatinine and PAH clearances in dogs and renal arterial 
blood flow (recorded with a square wave electromagnetic 
flowmeter) were only slightly reduced when renal pelvic 
pressure was increased up to 50 cm H,0O. By further increase 
of ureteral pressure, approaching diastolic blood pressure in 
aorta, blood flow and clearances were reduced to less than 1/2 
of control values. 

With a single exception increase of ureieral pressure at 
all levels led to increase of osmolar concentratici of urine. 
With a control osmolar concentration of 100 mM_/1 there 
was an increase to 600 mM/1 at a counterpressure of 125 cm 
H.O. Starting with an osmolar concentration of 500 mM_/1 the 
concentration increased to 1500 mM/1 at a ureteral pressure 
of 141 cm H,O. 

The increase in osmolar concentration was mainly due to 
urea, whereas the osmolar concentration of sodium and 
potassium and their anions usually declined at increased ure- 
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teral pressure. The effect of increased ureteral pressure was 
studied during various types of diureses, including urea- and 
mannitol-diuresis. 

Serial sampling of urine following sudden reduction of 
ureteral pressure to control values revealed similar excretion 
patterns as those obtained by stop flow analysis (Kiil and 
Aukland, 1960). 

These excretion patterns will be discussed in order to 
elucidate the mechanism of osmolar concentration of urine. 


Kiil, F. and K. Aukland, Scand. J. Clin. & Lab. Invest. 1960 a and b 
(In press). 


Kjellmer, Ingemar (Department of Physiology, University of 
Goteborg, Sweden) : 
SOME ASPECTS OF WORK HYPERAEMIA IN SKELETAL 
MUSCLES 


It is still a matter of dispute which local factors that are 
responsible for work hyperaemia in skeletal muscles. Among 
the various factors proposed potassium ions have been con- 
sidered (Dawes 1941), but this possible factor has not been 
exposed to closer .studies. Small potassium amounts escape 
from activated cells, but it is not known whether the concen- 
trations obtained in the interstitial fluid are enough to decre- 
ase the tone of the vascular smooth muscles significantly. — 
To study this question experiments have been performed on 
cats where blood pressure and blood flow through the calf 
muscles were recorded. The vasodilator effect of close arterial 
infusions of KC1 solutions was compared with that of 10—15 
seconds of tetanic muscular contraction. Samples of the venous 
outflow during these studies were analyzed for K+ levels with 
flame photometer. 

Definite but shortlasting rises of venous plasma potassium 
occurred after the brief period of muscular work, while the 
sodium level did not change. If potassium was infused intra- 
arterially in such concentrations as to give similar venous 
plasma concentrations, vasodilatation also occurred, which at 
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further increase of potassium infusion could produce maximal 
flow levels. — It should be stressed that the venous blood pot: 
sium level was relatively more raised if an intraarterial pote 
sium infusion was so adjusted as to give a vasodilator effeu 
equivalent to that after muscular work. However, the potas- 
sium concentration in the interstitial fluid, — the immediate 
environment of the vascular smooth muscles — is, for a given 
increase of venous potassium level, presumably always higher 
when the excess potassium is released from the tissue itself 
than when administered via the arterial blood supply, because 
of the opposite directions of the diffusion gradients. 

If the infused potassium concentration is considerably 
increased the vasodilator response is shifted to a constriction, 
also when the regional vasoconstrictor fibres are blocked by 
adrenolytic agents. If muscular work is again induced during 
such a potassium-induced vasoconstrictor phase it was repeat- 
edly observed that no work hyperaemia was obtained, while 
injected vasodilator agents induced dilator responses. If, on the 
other hand, an equivalent vasoconstrictor level was induced 
by noradrenaline infusion, both injected vasodilator agents and 
muscular work caused vasodilatation. These observations agree 
with the view that locally released potassium ions may contri- 
bute more significantly to work hyperaemia in_ skeletal 


muscles. 


Dawes, G. S., J. Physiol (Lond.) 1941. 99. 224. 


Knutsson, Evert (Department of Physiology, Karolinska Insti- 
tutet, Stockholm, Sweden) : 
RHYTHMIC DISCHARGES IN FROG MUSCLE FIBRES 
INDUCED BY DIRECT CURRENT PULSES 


Rhytmic responses of frog muscle fibres to electrical | 


stimulation were studied by means of intracellular technique. 


Current pulses were passed through a separate microelectrode 


inserted into the fibre recorded from (cf. Fatt and Katz a 
or through surface electrodes. 
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Single stimuli of short duration (0.1 msec) might under 


certain conditions give rise to a sequence of up to 20 spike 
pote nentials. Such discharges, which could last up to 80 msec, 
effe., | wually showed a declining spike frequency, but constant spike 
potas- | intervals could sometimes be maintained during 50 msec. 
~diats | Usually the firing level corresponded to a lowered membrane 
. | potential but this was not a necessary prerequisite since spike 
. otentials were sometimes observed to take off from a level of 
igher | P 
itself | complete repolarization. ‘The spike amplitude was found to be 
cause | partly dependent on the firing level. . 
With intracellular stimulation by square waves of long 
ahi, §& duration (50—90 msec) rhythmic discharges could regularly be 
rably \ y 5 8 y 
tion | obtained; excess of carbon dioxide in the muscle bath seemed 
sd by | to facilitate the repetitive activity. The number of spikes 
uring | increased with increasing stimulus strength up to a maximum 
-peat | of 7 spikes during a 50 msec period. By means of strong current 
hi ulses causing a depolarization of 40—55 mV series of positive 
while | Pus 8 P pc 
n the | action potentials could be produced. | 
: The spikes within a given sequence often showed a success- 
ao ive diminution in amplitude parellel with an increase in spike 
S and P P . . . P 
: duration. The integrated areas of the individual action poten- 
- tials in such a sequence, as determined by perimetric measure- 
ontri- q P 
ments of the records, showed only minor variations. 
The results will be discussed in relation to excitatory 
mechanisms in other types of excitable cells showing rhythmic 
yp § rny 
activity (cf. Biilbring 1957, Kolmodin and Skoglund 1958). 
Biilbring, E., Lectures on the Scientific Basis of Medicine. 1957. 
7. 374. 
Insti- | Fatt, P. and B. Katz, J. Physiol. (Lond.) 1951. 115. 320. 
: Kolmodin, G. M. and C. R. Skoglund, Acta physiol. scand. 1958. 
44.11. 
BRES 
Krog, John and Kristian Kristiansen (Institute for Experi- 
P 
trical § mental Medical Research, University of Oslo, Norway) : 
ique. ELECTROMAGNETIC FLOW MEASUREMENTS IN THE 
trode COMMON CAROTID ARTERY IN MAN 


1951) 
Blood flow in the common carotid artery of man has been 
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| 
measured by means of an electromagnetic flow meter. The} mu 
probes used was of the none-cannulating type, making it| _ fill 
possible to measure the flow in an unopened intact vessel. | the 
The preliminary results seem to indicate that this method 
is of value for the estimation of blood flow to the human brain, | _ ten 
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Knapp, F. M. and P. Lindgren (Department of Pharmacology, | 

Karolinska Institutet, Stockholm, Sweden) : ‘ef 

QUANTITATIVE ASPECTS OF THE BULBAR CONTROL OF - 
THE SYMPATHETIC VASOCONSTRICTOR NERVES 

che 


The primary function of the sympathetic vasoconstrictor | of : 
system is considered to be the maintenance of an adequate | res 
blood pressure. Classical experiments have long indicated 
that this is accomplished primarily by increasing the vascular in: 
resistance in skin, mesenteric and kidney vessels; permitting fib 
the shifting of the circulating blood volume to more vital or | tio! 
active tissue such as the brain, heart and skeletal musculature. | ed 
Transection and subsequent stimulation of the peripheral | stir 
portion of the sympathetic chain, for instance, have been} 195 
shown to produce greater reduction in blood flow through | 
the skin than in skeletal muscle. Recent findings (Green, Deal, 
Bardhanabaeyda and Denison 1955, Sapirstein, Sapirstein and 
Bredemeyer 1960) have suggested that muscle flow may be 
reduced as significantly as those through other areas under 
certain conditions, and it is possible that the peripheral vascu- 
lar beds respond quite differently to stimulation of the vaso- 
constrictor outflow in the bulbar or hypothalamic regions. 

Utilizing the stereotaxic instrument, constrictor fibres in 
the medullary region have been stimulated; the purpose being 
twofold: to assess the role of the bulbar outflow, and to elimi 
nate the variety of responses that may be obtained from 
peripheral sympathetic chain stimulation. 

A technique has been used in which simultaneous stabili- 
zation of the blood pressure to two regions permits changes 
in the vascular resistance to be reflected as alterations in blood 
flow, thus making it possible to obtain quantitative data from 


88 


r. The | 
cing it. 
el. 

nethod | 
brain. 


cology, | 


OL OF 


trictor 
equate 
‘icated | 
iscular 
litting 
ital or 
ature. 
pheral | 
been 
rough | 
Deal, 
n and 
ay be 
under 
vascu- | 
vaso- 
ms. 
res in 
being 
elimi: | 
from 


abill- 
anges 


from ; 


muscle and other vascular beds in the anesthetized cat. Silicone 
filled drop-chambers (Lindgren 1958) were employed to record 
the arterial inflow to the desired tissue. 

Stimulation of the bulbar vasoconstrictor outflow consis- 
tently produced a quantitatively greater reduction in muscle 
blood flow than in the ipsilateral paw or kidney; a direct 
relationship existing between increases in vascular resistance 
and intensity of stimulation. The responses obtained closely 
resemble those produced by activation of the baroreceptor 
reflexes. 

Motor nerve activity was blocked with curare or succinyl 
choline in some experiments to prevent the possible influence 
of muscle contraction. No apparent alteration in the relative 
responses was observed following blockage. 

The evidence indicates that skeletal muscle blood vessels, 
in response to bulbar activation of sympathetic vasoconstrictor 
fibres, may have significantly more importance in the regula- 
tion of systemic blood presure than has been previously suggest- 
ed from results based on experiments involving peripheral 
stimulation of the sympathetic outflow (Celander and Folkow 
1953). 


Celander, O. and B. Folkow, A comparison of the sympathetic 
vasomotor fibre control of the vessels within the skin and the 
muscles. Acta physiol. scand. 1953. 29. 241—250. 

Green, H. D., C. P. Deal, Jr., S. Bardhanabaedya and A. B. Denison, 
Jr., The effects of adrenergic substances and ischemia on the blood 
flow and peripheral resistance of the canine mesenteric vascular 
bed before. and during adrenergic blockade. J. Pharmacol. exp. 
Ther. 1955. 113. 115—123. 

Lindgren, P., An improved method for drop recording of arterial 
or venous blood flow. Acta physiol. scand. 1958. 42, 5—11. 
Sapirstein, L. A., E. H. Sapirstein and A. Bredemeyer, Effect of 
hemorrhage on the cardiac output and its distribution in the rat. 
Circulat. Res. 1960. 8. 135—148. 
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Lang, H., L. Hirvonen and P. Gribbe (Department of Physi- 
ology, University of Turku, Finland, and from the 
Wenner-Gren Cardiovascular Research Laboratory, Stock- 
holm, Sweden) : 

CINEANGIOCARDIOGRAPHIC OBSERVATIONS IN HYPO.- 
THYROID AND THYROXINIZED ANIMALS 


Cineangiocardiographic recordings have been performed 
on normal, radiothyroidectomized and thyroxinized cats. The 
recordings were made on 35 mm film, 48 exposures per second. 
The oxygen consumptions and aortic and right ventricular 
pressures were lower in the hypothyroid and higher in the 
thyroxinized animals than in the normal ones. 

The left atrial and ventricular volumes were determined 
by a special geometric method from successive frames as 
described previously by Gribbe et al. (1959). The volume 
curves were studied in relation to each other and in relation 
to the simultaneously recorded electrocardiograms and aortic 
and right ventricular blood pressure curves with exposure 
markings. The volume curves for the various of animals did not 
show any striking differences. Apparently the phase of the 
minimal ventricular volume including the isometric relaxa- 
tion was longer in the hypothyroid than in the other animals. 
Parallel changes have been found in hypothermic animals. 
In all c>t groups the pulmonary circulation time determined 
from the entrance of the contrast material into the pulmonary 
artery to the visualization of the left atrium was four beats. 
The residual blood volume was one-third of the left ventri- 
cular volume at the end of diastole in all groups. The increase 
in aortic pressure caused by injection of radiopaque material 
was highest in the thyroxinized animals. 


Gribbe, P., L. Hirvonen, J. Lind and C. Wegelius, Cardiologia 
(Basel) 1959. 34. 348. 
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' Lange, Rolf and Alexander Pihl (Norsk Hydro’s Institute for 


Physi- Cancer Research, The Norwegian Radium Hospital, 
m the | Norway) : 
Stock- THE INHIBITION OF GLYCERALDEHYDE-3-PHOSPHATE 


DEHYDROGENASE BY CYSTAMINE-MONOSULPHOXIDE 


HYPO. 
It is well established that rabbit muscle glyceraldehyde- 


$-phosphate dehydrogenase (GAPDH) is completely inhibited 
ormed | when three of its SH-groups are blocked with p-chloromer- 
s. The | curibenzoate. However, attempts in this laboratory to inhibit 
econd. _ GAPDH through mixed disulphide formation upon incuba- 
‘icular | tion with excess of various disulphides have consistently failed. 
in the | In agreement with this finding incubation with #°S-labeled 

disulphides has failed to demonstrate any binding of radioacti- 
nined | vity to the enzyme. It is shown in this paper that cystamine- 
1es as | monosulphoxide is able to inhibit the enzyme. The enzyme 
lume — crystallized with two moles of DPN is inhibited by approxima- 
lation | tely 50 per cent by a 2000 fold molar excess of cystamine- 
aortic , monosulphoxide. When the DPN bound to the enzyme has 
sure | been removed by char-coal treatment, the same amount of 
id not | cystamine-monosulphoxide will inhibit the enzyme almost 
f the | completely. In both instance the inhibition is rapidly reversed 


elaxa- | by excess cysteine. Evicence that the inhibition is due to mixed 
mals. | disulphide formation was obtained by incubating the inhibited 
mals. | and dialyzed enzyme with *°S-cysteine and isolating by paper 


nined electrophoresis the liberated mixed disulphide between 
mary | cysteine and cysteamine. The radioactivity data indicate that 


peats. | in the absence of DPN the enzyme will react with 5 moles 
entri- of the monosulphoxide to form mixed disulphides. 
rease Data will also be presented on the inhibition of GAPDH 


terial | by S-sulphocysteine and tetrathionate. 


| Lange, Rolf and Alexander Pihl (Norsk Hydro’s Institute for 
| Cancer Research, The Norwegian Radium Hospital, 
Norway) : 
THE RADIOSENSITIZING EFFECT OF THIOGLYCOLIC 
ACID ON MUSCLE GLYCERALDEHYDE-3-PHOSPHATE 
DEHYDROGENASE 


It is demonstrated that thioglycolic acid and its disul- 
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phide, dithiodiglycolic acid, as well as homocystine have a 


pronounced radiosensitizing effect on the X-ray inactivation 


of crystalline rabbit muscle glyceraldehyde-3-phosphate dehy. | 


drogenase in solution. A number of other thiols and disul- 
phides tested exert a protective effect. 

The sensitization observed with thioglycolic acid _ is 
associated with a disappearance of free enzyme SH-groups and 
it can be reversed by addition of excess thiols after the radia- 
tion exposure. The data indicate that the mechanism involves 
a radiochemical formation of mixed disulphides between the 
enzyme SH-groups and the radiosensitizing substance. 

It is hown that addition of unirradiated thioglycolic acid 
to irradiated glyceraldehyde-3-phosphate dehydrogenase will 
increase strongly the enzyme inactivation. The results indicate 
that thioglycolic acid may transfer radiation damage from 
non-essential groups on the enzyme surface to the enzymatic- 
ally active SH-groups. 


Larsen, J. A. (Institute of Medical Physiology, University of 
Copenhagen, Denmark) : 
EXTRAHEPATIC ELIMINATION OF ETHANOL AND 
DETERMINATION OF THE HEPATIC BLOOD FLOW BY 
MEANS OF ETHANOL 


The liver ethanol should be well suited for determination 
of the hepatic blood flow using the Fick principle if ethanol 
is not eliminated outside the liver. Two methods based on this 
assumption were developed without the use of liver vein 
catherization (Larsen 1958). 

When applied on humans these methods gave results 
which indicated a considerable extrahepatic elimination of 
ethanol, it was shown how this amount can be calculated 
indirectly (Larsen 1959). Direct determination of the amount 
eliminated outside the liver by means of liver vein catheriza- 
tion gave results in accordance with the indirectly calculated 
values. Experiments have recently been made with cats where 
the extrahepatic elimination of ethanol was indirectly calcu- 
lated and later directly determined after evisceration of the 
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animal. The results obtained will be discussed as well as the 


have a 

ivation possible use of ethanol for determination of the liver blood 
e dehy. | flow and for testing the liver function. 

1 disul- Larsen, J. A. Scand. J. Clin. & Lab. Invest. 1958. 10. 263. 


Larsen, J. A. ibid. 1959. 11. 340. 


ab Laursen, A. Mosfeldt (Institute of Neurophysiology, Univer- 


ips and sity of Copenhagen, Denmark) : 

‘radia’ | ON THE INFLUENCE OF THE CAUDATE NUCLEUS ON 
rvolves MOTOR RESPONSES IN CATS 

en the 


Caudate stimulation has been claimed to exert an inhibi- 
ic acid tory effect in the motor sphere by Mettler, Ades, Lipmann and 
1¢ acl’ " Culler (1939) and Gerebtzoff (1941). The study by Peacock 


. oe | (1954) showed that although inhibition of a motor response 
‘can be obtained when stimulating through a concentric 
. mess electrode in the caudate such inhibition was also produced 
mati from the internal capsule and with a lower threshold. 
The concentric electrodes hitherto used allow conside- 
rable spread of the stimulating current and are therefore not 
sity of | suitable to delineate the borders of excitable areas. 


In a previous series of experiments (Mosfeldt Laursen 

AND | 1958) it had been shown that the use of a multielectrode for 
W BY © stimulation permitted accurate localization of excitable areas 
in the brain. The ‘motor responses studied were the stretch 
reflex and cortically induced movements. 


nie It was found that inhibition of motor responses was 

saye elicited from the internal capsule but never from the caudate 
o- nucleus. The threshold for inhibition was only slightly below 
vel! the threshold for excitation. Inhibition lasted up to 45 
all seconds after the end of stimulation and was followed by a 

ong strong excitatory response. 

pm Experiments in which the effect of caudate stimulation 
’ on spontaneous and learned behaviour is studied using an 

— | implanted multielectrode are in progress. 

_— Gerebtzoff, M. A. Arch. int. physiol., 1941, 51. 333. 

lated | Laursen, A. Mosfeldt. Dan. Med. Bull., 1958, 5. 166—167. 

vhere Mettler, F. A., H. W. Ades, E. Lipmann and E. A. Culler. Arch. 

-alcu- | Neurol. Psychiat. (Chicago), 1939. 41. 984. 

f the | Peacock S. M. J. Neurophysiol., 1954. 17. 144. 
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Lennox-Buchthal, Margaret A. (Institute of Neurophysiology, | 
University of Copenhagen, Denmark) : 
RESPONSES OF SINGLE CELLS IN MONKEY CORTEX To |} 
MONOCHROMATIC FLASHES 
We have recorded from single cells in the visual cortex | 

of the monkey when a colored flash is delivered to the eye and | 

when an electric shock is delivered to the optic nerve just | 
behind the eye. The animals are adult Mangabeys, operated | 
under nembutal anesthesia which is then replaced with chlora- 
loseurethane anesthesia. A chamber is cemented to the skull 
which can be filled with fluid to prevent movements of the 
brain. The microelectrode holder is fitted into the lid of the 
chamber and the microelectrode is lowered through the fluid | 
and advanced through the brain by the motor devised by | 

Andersen and Mosfeldt Laursen (EEG Clin. Neurophysiol., 

1959, 11. 172—173). The flash is delivered to the eye from a 

flash tube and the color is altered by five filters with peak 

transmission at 450, 510, 560, 580 and over 600 mu. In order 
to ensure light adaptation, a white even background illumina- | 
tion well above the cone threshold is maintained. 

The cells in the visual cortex show a great deal of spon- 
taneous activity and in about half of them this spontaneous 
activity is completely unaffected by visual stimuli. It continues 
at the same rate whether the eye is light or dark adapted, | 
whether it is flashed with light or whether the optic nerve is | 
stimulated. The conclusion seems inevitable that there are 
many cells in visual cortex which are not concerned with the | 
reception of visual stimuli. 

Half of the cells encountered do respond to light flash 
or to optic nerve stimulation. About half of these again 
responded only to one or two of the five colors used. We have | 
found single cortical cells which respond reliably to one and 
only one of the colors we have used: to 450, 510, > 600 me 
Cells were found which responded best to 560 mz, but in all 
cases there may also have been a response to 510 and 580 mp. 
We have not found units which respond reliably to a pair of 
stimuli occupying different sections of the spectrum as would | 
be required by the Hering theory. 
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A few examples of the responses are shown. Some consist 
of a series or burst of spikes, some of a single or only two spikes. 
In general, though there are exceptions, the response to optic 
nerve stimulation looks like the response to light. In general 
those cells which respond to only one color respond with a 
single spike, or with two, both to light and to optic nerve 
stimulation at all intensities of stimulus, and the latency of 
the single spike after optic nerve stimulation remains constant 
when the stimulus intensity is increased from threshold to for 
example ten times threshold. This can only mean that the 
optic nerve fiber is connected to a single ganglion cell in the 
geniculate which in turn is connected with a single cortical 
cell. From this fact one would suspect that any neural filtring 
responsible for the characteristics of these cells has already 
taken place in the layers of the retina. 


Lunaas, Torleiv and Weiert Velle (Department of Sexual 
Physiology and Sexual Pathology, The Veterinary College 
of Norway, Oslo, Norway) : 

OESTROGEN METABOLISM IN VITRO IN THE PRESENCE 
OF MAMMALIAN ERYTHROCYTES. A COMPARATIVE 
STUDY 


The metabolism of hormones in the blood must, at least 
in part, be considered determinant for the chemical character 
and quantities of active substances available for the regulation 
of tissue metabolism. As far as oestrogenic hormones are con- 
cerned, little information has been found about this problem. 

In the present investigation the metabolism of oestrone 
and oestradiol-178 was studied separately in vitro, using wash- 
ed erythrocytes from mature, non-pregnant females of eleven 
mammalian species. 100—300 ug quantities of oestrogen were 
incubated aerobically with equal volumes of erythrocytes and 
isotonic phosphate buffer containing glucose, for 4 hours at 
37° C under constant stirring. The oestrogens were extracted 
from acidified solution with diethyl ether, the extracts washed 
and evaporated, and the residues dissolved in ethanol. Aliquots 
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were taken for qualitative and quantitative analysis. Metabo- 
lites were characterized by the following methods: 1) Partition 
characteristics. 2) Chromatography of 3--methyl derivatives on 
alumina columns, with subsequent recording of absorption 
maxima in Kober reagents, and of Kober chromogens after 
extraction with tetrachloroethane containing p-nitrophenol. 
3) Paper chromatography of 3-methyl derivatives in the For- 
mamid-Skellysolve B system, with detection of spots in ultra- 
violet light at 254 my, using sulphuric acid for fluorescence 
development. 4) Paper chromatography of the free compounds 


in the Toluen: Isooctan: Methanol: Water (150:50:160:40) - 


system, and detection of spots with the Folin-Ciocalteu reagent. 
5) The acetic: sulphuric acid reaction for determination of 
the orientation of the 17-hydroxy group. 

Quantitative measurements were made according to 
Brown (1955). Control incubations with hormones in buffer 
without erythrocytes gave negative results for metabolites. 

The following results were obtained: 

1) Oestradiol-178 was partly metabolized to oestrone in the 
following species: Man, monkey, horse, sheep, goat, pig, dog, 
rabbit, guinea-pig, rat. No other oestrogen metabolites were 
found in these species. In cattle no metabolite could be 
detected. 

2) Oestrone was partly converted to oestradiol-178, which was 
the only metabolite found in all the species examined, with 
the exception of cattle. In these animals trace amounts of 
oestradiol-178 were possibly formed, but the main metabolite 
was oestradiol-17a. Incubation of bovine erythrocytes with 
oestradiol-17a gave rise to oestrone. 

3) Under the conditions employed, the amounts of metabolites 
recovered ranged between 0.24 and 16.6 % following incuba- 
tion of oestradiol-178, and between 3.6 and 29.5 % following 
incubation of oestrone (uncorrected values). 

Markwardt and Repke (1955) showed that the reduction of 
oestrone to oestradiol-178 by guinea-pig erythrocytes is coupled 
with the oxidation of glucose-6-phosphate to 6-phoshogluconic 
acid by glucose-6-phosphate dehydrogenase. The species differ- 
ences in the metabolism of oestrogens observed in this investi- 
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gation strongly indicate the existence of a stereospecific 
hydroxysteroid dehydrogenase in mammalian erythrocytes 
catalyzing the reversible reaction: Oestrone = O6estradiol. 


Brown, J. B.: Biochem. J. 1955. 60. 185. 
Markwardt, F. & K. Repke: Arch. exp. Path. Pharmak. 1955 
224. 341. 


Lundquist, Frank (University Institute of Forensic Medicine, 


Copenhagen, Denmark) : 
THE CONCENTRATION OF ACETATE IN BLOOD DURING 
ALCOHOL METABOLISM IN MAN 


The use of a specific enzymic method for the quantitative 
determination of very small amounts of acetate has made the 
acetate concentration in blood under normal and pathological 
conditions accessible for accurate measurement. (Lundquist 
et al. 1960). 

The concentration in the normal subjects so far examined 
has been in the range 3—7 y»g/ml serum. When alcohol is 
ingested the acetate concentration rises quickly (Fugmann 
et al. 1958) and reaches a plateau which is maintained as long 
as alcohol is present in the circulating blood. The concen- 
tration attained seems to depend on the state of the subject 
(whether fasting or not), but is independent of the concentra- 
tion of alcohol in the blood. Values of 21—52 ug/ml were found 
in 10 subjects with alcohol concentrations in the range 
0.26—2.57 mg/ml. 

The implications of these and other findings will be 
discussed. 


Fugmann, U., Lundquist, F. and Rasmussen, H.: Oral comm. to 
the 4th international congress of biochemistry, Vienna 1958. 
Lundquist, F., Fugmann, U. and Rasmussen, H. in preparation. 
Lundquist, F. in H.-U. Gergmeyer, ed.: Methoden der enzymatischen 
Analyse, Verlag Chemie, Heidelberg. In press. 
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Loéfving, Birger (Department of Physiology, University of 
Goteborg, Sweden) : 
AN ANALYSIS OF CARDIOVASCULAR ADJUSTMENTS 
ELICITED FROM THE CINGULATE GYRUS IN THE CAT 


The cingulate gyrus is supposed to integrate emotional 
expression, and complex somato- and visceromotor changes 
have been observed as a response to topical stimulation. Little 
is so far known about the details of the cardiovascular adjust- 
ments, however, as in previous studies only blood pressure 
and heart rate changes have been recorded. 

Experiments have therefore been performed in cats in 
order to study more closely the cardiovascular adjustments 
elicited by topical stimulation within the cingulate gyrus. 
Beside recordings of blood pressure and heart rate also the 
blood flow in the skeletal muscles, intestines, kidneys and 
skin have been measured. 

From a region just rostrally to the genu of the corpus 
callosum stimulation induced a marked inhibition of vasocon- 
strictor tone within the skeletal muscles, accompanied by often 
drastic blood pressure falls. The vascular beds within the 
kidneys, intestines and skin were, on the other hand, definitely 
much less affected from this region. Stimulation of another 
area, a few mm more ventrally, induced less pronounced 
inhibitions of constrictor fibre discharge to the vessels of the 
muscles, but this effect was here often accompanied by inhibi- 
tion of constrictor tone to the intestinal vessels with moderate 
falls in blood pressure. — Stimulations in the middle portion 
of the infralimbic area, about 5 mm ventrally to the firstmen- 
tioned depressor region, produced often marked pressor 
responses with vasoconstrictions within the skeletal muscles 
and the intestine, while the renal and the skin vessels remained 
almost unaffected. Some overlap exists between these depressor 
and pressor areas, as from an intermediate position it was 
possible to induce often drastically shifting cardiovascular 
patterns by even slight changes of electrode positions or simply 
by changing the stimulation characteristics. — Lastly, excita- 
tion of a cortical area in front of the anterior commissure 
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generally produced a selective inhibition of constrictor tone 
to the cutaneous vessels with almost no shift in blood pressure 
or in regional flow elsewhere. 

The results thus indicate that within the rostral portion 
of the cingulate gyrus and cortical structures ventrally to it 
there exist functionally differentiated neuron pools from 
which complex cardiovascular patterns can be elicited via the 
vasoconstrictor fibres. — The efferent pathways seem to pass 
mainly via the anterior hypothalamus; thus minute electro- 
lytic lesions in the sympatho-inhibitory hypothalamic area 
almost eliminated the cardiovascular changes induced from 
the inhibitory cingulate area. 


Lémo, T. (*) and A. Mollica (Institute of Physiology, Univer- 
sity of Pisa, Pisa, Italy) : 
SINGLE UNIT ACTIVITY IN THE PRIMARY OPTIC 
CORTEX OF THE UNANESTHETIZED RABBIT DURING 
VISUAL, AUDITORY, OLFACTORY AND PAINFUL STIMU- 
LATIONS (#*) 


In the primary optic cortex there are many units not 
influenced by diffuse retinal illumination with single flashes 
of light (Jung et al. 1958, Hubel 1959). The object of this 
work has been to inquire into the physiology of these neural 
elements. Our experiments were performed on unanesthetized 
non-curarized rabbits, behaviourally alert and with an activ- 
ated EEG. 

Technique: The primary optic cortex was exposed on 
both sides under pentothal anesthesia. A local anesthetic was 
applied to the edges of the wound, and the experiment was 
started four hours after the end of barbital narcosis. The 
rabbit was kept in a normal position of rest by means of a 


(*) University of Oslo, Norway. 

(**) This research has been supported jointly by the Office of 
Scientific Research of the Air Research and Development Command 
(USAF), through its European Office, under Contract AF 61 (052)—107, 
and by the Rockefeller Foundation. 
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belt around the thorax (Hubel 1959). The tungsten micro- 
electrode was connected to a micrometric holder which could 
be fixed to the skull, the single unit activity and the electro- 
corticogram were recorded simultaneously with a dual-beam 
oscilloscope. Flashes of diffuse light of 10 msec duration were 
presented every 2.5 sec alone and in various combinations 
with auditory (cliks, whistle), olfactory (raw cabbage) and 
painful stimuli (pinpricks in the back). 

Results. The units of the primary optic cortex can be 
influenced not only by visual stimuli but also by stimulation 
of other sensory modalities. Auditory and painful stimuli were 


found to modify the response to light or promote such a res- | 


ponse when light alone had no effect. The influence of audi- 
tory stimuli on the light evoked response was often facilitatory, 
only in a few cases was an inhibitory effect observed. These 
effects were not dependent upon the orienting reflex. A single 


unit not activated by light or sound alone, occasionally 


responded when both stimuli were presented together. 

Olfactory stimuli had no effect or only a dubious one 
when presented alone or together with light. 

Painful stimuly generally had a strong effect; they modi- 
fied the spontaneous activity as well as the light evoked 
response. The effect was almost always facilitatory. Some units 
not responding to light did so when the animal was under 
painful stimulation and this effect lasted a few seconds after 
the end of the nociceptive stimulus. 


Jung, R. et al. German Med. Month. 1958, 3, 269—276. 
Hubel, H. W. J. Physiol. London 1959, 147, 226—238. 


Lybeck, Harry (Institute of Physiology, University of Helsinki, 
Finland) : 
A GRAFTING METHOD FOR STUDYING THE PHYSIO- 
LOGICAL BEHAVIOUR OF THYROID TISSUE 


In order to facilitate the study of the regenerative and 
growth capacity and later the physiology of transplanted 
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thyroid tissue in experimental animals by the radioisotope 
tracer technique the following more direct method was 
developed. 

In 13 adult rats a tubular bridge consisting of muscle 
surrounded by a sufficient covering of dermal tissues was 
formed on the back by surgical means. The length of the 
bridges ranged between 5 and 7 cm and their diameter was 
approx. 1.5 cm. After 6 to 8 weeks, when the operation wounds 
were healed and proper circulation had had time to develop 
in the musclebridge, so-calied “total” thyroidectomy was 
performed on 8 of the rats. In 6 animals immediately after 
thyroidectomy the thyroid was cut into a few slices and care- 
fully implanted into a pocket made in the muscle in the 
middle of the bridge (autotransplantation). Two thyroidect- 
omized test animals were left as controls. 

The remaining 5 test animals were also left as controls, 
but with the thyroid intact. 

Ninety days after the operation studies on the ability of 
the autotransplants to take up radioiodine were begun. 

The test animals were given 10 »C of radioactive iodine 
intraperitoneally and were then placed in a lead chamber 
with an opening on one side through which the muscle- 
bridge protruded, and another opening on the opposite side 
in line with the neck of the animal. In order to reduce body 
radioactivity to a minimum a lead slide was inserted under 
the muscle-bridge. The radioactivity of the neck and of the 
bridge was thereafter measured at suitable time intervals. ‘The 
results were as follows: 

In all the 5 controls with intact thyroids the radioactivity 
was 28 to 34 % lower in the muscle-bridges than in the neck. 

In the 2 thyroidectomized control animals the radio- 
activity in the neck was 3 to 4 % higher than in the bridge. 
In 5 of the animals with thyroid autotransplants, the radio- 
activity in the muscle-bridges had risen by 22—31 % as 
compared with the radioactivity in the neck. In one animal 
the radioactivity in the bridge was 6 % lower than in the neck. 
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Copenhagen, Denmark) : 
INSULIN-POTENTIATING ACTION OF TOLBUTAMIDE 
IN EVISCERATED CATS 


An increase in the glucose uptake of hepatectomized cats 
has been produced by injection of tolbutamide (Madsen, J. 
1960). This effect was explained as probably due to a “poten- 
tiation” of insulin secreted in the animals. This explanation 
is supported by the present experiments. 

Nembutal anaesthetized cats were eviscerated and nephrec- 
tomized. After the operation they were given glucose intra- 
venously at a constant rate in an amount sufficient to keep the 
blood sugar level nearly constant. Groups of 6—7 animals were 
treated as follows: Two groups were injected with insulin 
0.01 unit/kg intravenously. One of these received tolbutamide 
100 mg/kg intravenously 5 minutes before the insulin injec- 
tion. A third group received only tolbutamide 100 mg intra- 
venously. The fourth group served as controls, which were 
injected with 0.9 % saline, the volume being similar to the 
tolbutamide injection of the two preceeding groups. The 
blood sugar level was followed at twenty minute intervals for 
two hours before and three hours after the injections. 

In the two hours before the injections the blood sugar 
levels were found almost conscant. During the next three 
hours the average of the blood sugar values in the four groups 
(expressed in percentages of the level found just before the 
injections) varied as follows: 

In the insulin treated groups the blood sugar decreased to 
a minimal value one hour after the insulin injection: 75 and 
90 % for tolbutamide and non-tolbutamide treated animals 
respectively. ‘Two hours after the injection the corresponding 
values were 77 and 97 %, three hours after 78 and 107 %. 

In the groups not given insulin the values were: one 
hours 97 and 102 %, two hours 100 and 105 %, three hours 
after the injections 105 and 116 % for the tolbutamide and 
the non-tolbutamide treated groups respectively. 

It is seen that tolbutamide has a faint effect in eviscerated, 


Madsen, J. (Institute of Medical Physiology, University of 
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nephrectomized cats. If the animals are given insulin 0.01 
unit/kg the effect of the same dose of tolbutamide is 2% to 
4 times as pronounced. ‘These results may be explained by an 
insulin “potentiating” action of tolbutamide. The slight effect 
seen in the animals not given insulin might then be due to 
minute amounts of endogenous insulin remaining from before 
the evisceration. 


Madsen, J.: Action of Tolbutamide in Hepatectomized Cats. 
Acta pharmacol. et toxicol. 1960. 17. In press. 


Martinsson, Jan and Anders Muren (Department of Physiology, 
University of Géteborg, Géteborg, Sweden) : 
STUDIES ON VAGAL EXCITATION AND INHIBITION OF 
GASTRIC MOTILITY 


Apart from the excitatory effect of vagus stimulation on 
gastric motility, inhibitory effects have been observed by 
several authors. Different explanations have been proposed 
as to the mechanism responible for this inhibition (McSwiney 
1931). The basal tone of the stomach, and the type of stimulus 
used seem to have been factors of great importance for the 
results obtained. 

The present experiments were made on anaesthetized 
cats, the motor activity of the stomach being recorded by means 
of an intragastric balloon. Under basal conditions the tone of 
the stomach was low, and no pressure fluctuations were seen. 
After acute section of both vagal trunks in the neck, stimula- 
tion was made of one of the distal ends. The stimulation 
frequency was kept constant, and the values for impulse 
duration and voltage were varied (0.01—10 milliseconds and 
1-10 volts respectively). When successive stimulations were 
made, beginning with low values and increasing stepwise, the 
motor responses increased to a maximum, after which a 
gradual depression of the response were observed on further 
increase of impulse duration or voltage. It thus seemed as if 
an inhibitory influence appeared at a certain stimulation 
threshold. Apart from the gradual reduction in size of the 
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motor responses, the basal tone between the stimulation 
periods was also depressed. After injection of a small dose of 
atropine, the excitatory responses to stimulation were abolish- 
ed, and pure inhibition was the result of those stimulation 
strengths which previously had given rise to the partially 
depressed, excitatory responses. By varying impulse duration 
and voltage separately, the thresholds for excitatory and 
inhibitory responses could be plotted on a diagram; and in this 
way two different strength-duration curves were obtained. The 
results were principally the same in separate experiments, and 
there was no significant difference between the right and the 
left vagus in these respects. 

These findings suggest that there are two groups of 
efferent fibres in the vagus influencing gastric motility: One 
group of cholinergic, excitatory fibres and one group of inhi- 
bitory fibres with higher stimulation treshold which are not 
cholinergic. 


McSwiney, B. A., Innervation of the Stomach. Physiol. Rev. 1931. 
11. 478. 


Mellander, Stefan (Department of Physiology, University of 
Goteborg, Géteborg, Sweden) : 
NEURO-HORMONAL CONTROL OF CONSECUTIVE 
VASCULAR SECTIONS 


A technique has been developed for recording simultane- 
ously the haemodynamic reactions of different “series-coupled” 
vascular sections of a skin-muscle region in cats. The arterial 
inflow and venous outflow pressures were kept constant and 
the reactions of the “resistance vessels” to vasoconstrictor fibre 
stimulation and adrenal medullary hormones were measured 
by way of the induced shifts in venous outflow. Those of the 
“capacitance vessels” were deduced from characteristic, rapid 
changes in tissue volume, while intermittent use of an isotope 
dilution technique gave steady state figures for the contained 
blood volume. By the volume recording also the slower, more 
continuous fluid shifts across the walls of the capillary exchan- 
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ge vessels, occurring whenever the relation between pre- and 
postcapillary resistance was changed, could be followed. 

The range of sympathetic vasoconstrictor fibre control 
of these vascular sections was studied by comparing their 
frequency-response curves, obtained on maximal constrictor 
fibre stimulation at increasing rates. For the capacitance 
vessels this curve is displaced to the left, reaching a maximally 
obtainable constrictor response at definitely lower discharge 
frequencies (around 6 impulses/sec.), than was the case with 
the resistance vessels. The constriction of the capacitance 
vessels caused a mobilization of blood from the vascular area 
amounting to maximally 30—35 per cent of the regional blood 
volume. Vasoconstrictor fibre discharge further induced an 
often considerable transcapillary inflow of tissue fluid, imply- 
ing a decreased capillary blood presure, in its turn presumably 
due to a relatively stronger increase in precapillary than in 
postcapillary resistance, as arterial inflow and venous outflow 
pressures were kept constant. At maximal vasoconstrictor fibre 
activation the fall in average capillary pressure was computed 
to comprise about 15 mm Hg. 

Catechols in “physiological” amounts, whether released by 
graded stimulation of the adrenal medullary nerves or infused 
into the blood stream, always induced quantitatively weaker 
constrictor effects on the mentioned vascular sections as com- 
pared to those obtained by similarly graded vasoconstrictor 
fibre stimulation. Adrenaline in small doses, giving pronoun- 
ced dilatation of the resistance vessels, either hardly affected 
the capacitance vessels or induced a typical constrictor response 
in this vascular section, while drugs like acetylcholine dilated 


both sections. 


Miettinen, T. A. (Department of Medical Chemistry, Univer- 


sity of Helsinki, Finland) : 
PLASMA AND URINE SIALIC ACID AND HEXOSAMINE 
IN AMINONUCLEOSIDE NEPHROSIS IN RATS 


The determination of total sialic acid (SA) could be 
performed successfully from the urine of the rat after purifi- 
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cation with ion exchange resins. This method was less suitable} was 
for human, guinea-pig, and rabbit urine. em 
Nephrosis was produced in the rats with nine daily| un¢ 
injections of 1.5 mg/100 g of aminonucleoside! subcutane. | 
ously. The samples of urine were collected during 6-hour} anc 
periods in various phases of the disease, and tested for total 
protein, SA and hexosamine (HA) before and after dialysis, | hef 
Plasma obtained from the tip of the tail was subjected to} mu 
corresponding analysis without dialysis. Maximal proteinuria | 
of 110 mg/6 hrs was achieved between 12 to 18 days after the 
beginning of the injections. The proteinuria gradually 
returned to near normal. The excretion of SA and HA was| 
parallel with proteinuria, the main part of them being undia- | 
lyzable. In the plasma there was a marked hypoproteinemia | 
at the time of the maximal proteinuria. Increased concentra- 
tions of SA and HA were observed in the plasma with the 
peak a little later than in the urine. A difference in the ratio 
of HA/SA between plasma and urine was observed. ' hea 
| pat 
1 Supplied through the courtesy of the Lederle Laboratories, The | adn 
American Cyanamide Co., Pearl River, N. Y. 


at 

Miettinen, T. A. and J. Perheentupa (Department of Medical - 
Chemistry and Childrens Clinic, University of Helsinki, tab! 
Finland) : 
SERUM MUCOPROTEIN AND PROTEIN-BOUND CARBO. 


HYDRATES IN ERYTHROBLASTOSIS FETALIS pa 
dev 
Total protein, mucoprotein, protein-bound hexose, hexos | wit 
amine, sialic acid and fucose have been studied in sera of 
normal newborns and fetal erythroblastosis. pres 


During the first week ot life a significant increase of | Pat 


mucoprotein and protein-bound carbohydrates was observed dep 

in normal newborns especially if the values are expressed as | Pre 

percentage of protein. nan 

In infants with pronounced jaundice and in absence of | cul 
signs of bile inspissation the values ranged in same magnitude. } 
ve 


In erythroblastosis fetalis due to Rh-immunization there | 
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suitable} was a tendency to subnormal values in cases of low bilirubin- 
emia. The low level of mucoprotein was here more prono- 


1e daily / unced. 


bcutane. | In erythroblastosis caused by ABO-immunization normal 
- 6-hour| and slightly elevated values were observed. 
‘or total Elevation of directly reacting bilirubin suggesting intra- 


dialysis, | hepatic biliary obstruction was combined with high level of 
-cted to} mucoprotein and protein-bound carbohydrates. 


teinuria { The significance of these findings is discussed. 

fter the 

Te Miiller, Ottar (Institute for respiration physiology, Ulleval 
<uelieel hospital, Oslo, Norway) : 

THE EFFECT OF NITRITES ON CENTRAL HAMODYNA- 
CERCEEN | MICS AND LEFT VENTRICULAR FUNCTION IN PATIENTS 
acentra- | WITH CORONARY HEART DISEASE 

rith the 

he ratio The central hemodynamics has been studied by “right 


heart” catheterization at rest and during dosed exercise in 33 
patients with coronary heart disease before and after the 

ries, The | administrations of nitrites. 
The observations at rest and during exercise before 
nitrites conformed with earlier observations from similar 
patients: normal or, near normal hemodynamics at rest provi- 


Medical ded the heart was not enlarged and the patient was comfor- 
elsinki, table, but a tendency to left ventricular “failure” signaled by 
case increased pulmonary capillary and venous pressure with 
increasing heart sizes. Signs of left ventricular failure, however, 
| developed regularely during light exercise also in patients 
— without previous infarctions. 


sera of After nitro-glycerine the usual fall in peripheral blood 
pressure and increase in heart rate were observed in resting 
ease of _ patients together with a reduced or unchanged cardiac output 
pserved | dependent on whether the administration of the drug was 
ssed as | preceded by an exercise period or not. A slight fall in pulmo- 
nary capillary-venous pressure, and hence also in left ventri- 
ence of cular filling pressure, accompanied these changes. 
nitude. During the exercise tests no significant change was obser- 
n there} Yed in cardiac output, heart rate or stroke volume after 
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nitroglycerine. A reduction of peripheral blood pressure was 
on an average paralleled by a fall in pulmonary capillary. 
venous pressure. 

Thus, at rest no effect of intro-glycerine was demonstrated 
on left ventricular performance as the slight fall in pulmonary 
capillary-venous pressure and left ventricular filling pressure 
was combined with a marked fall in left ventricular work. 

During exercise, however, an improvement in left ventri- 
cular performance seemed to occur subsequent to the admini- 
stration of nitroglycerine since left ventricular work — and in 
some cases also left ventricular impuls — was maintained 
while the pulmonary capillary-venous and left ventricular 
filling pressure dropped significantly. 

Consequently, observations obtained in resting, comfor- 
table patients may not necessarilly be pertinent with regard to 
the usual, beneficial action of nitrites on anginal pain as the 
drug may act on fenomenons present only during strain. 


Nakken, Karl Ford (Norsk Hydro’s Institute for Cancer Re- 
search, The Norwegian Radium Hospital, Radiumhospi- 


talet, Oslo, Norway) : 
THE ACTION OF IONIZING RADIATION ON PYRIDOXAL- 
5-PHOSPHATE (PLP) AND PYRIDOXINE PHOSPHATE 


Vitamin Bg, in the form of PLP is coenzyme in many 
enzyme systems. The present study gives evidence of a very 
high radiosensitivity of PLP. In fact, it is 10 times that found 
for riboflavin (Rajewsky et al. 1957). 

PLP in solutions equilibrated with air and at pH 74 
has been irradiated with X-rays (200 kV, 2 mm AI-filter, dose 
rate 5000 r per minute). The degradation of PLP follows an 
exponential function: 

(PLP) = (PLP), e™ 

where D is the dose of X-rays and D3; the dose needed for 
63 per cent degradation of PLP. In the concentration range 
8 x 10°5—8 x 10-4 PLP is inactivated with an ionic yield of 
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0.34 (PLP inactivated per ionic pair at D3; level). The initial 
ionic yield is 0.54 + 0.05. 

It can be demonstrated that pyridoxine phosphate has the 
same high radiosensitivity. A mechanism for PLP degradation 
is proposed. The interaction of some radioprotective compo- 
unds with PLP is reported in the other communication. Work 
is now in progress on the radioprotective ability of PLP 
thiazolidines. 


Rajewsky, B., Berger, H. E., and Gerber, G., Z. f. Naturforsch. 
1957. 12 b, 346. 


Nakken, Karl Ford (Norsk Hydro’s Institute for Cancer Re- 
search, The Norwegian Radium Hospital, Radiumhospi- 
talet, Oslo, Norway) : 

THE INTERACTION OF MERCAPTOAMINES WITH PYRI- 
DOXAL-5-PHOSPHATE 


Vitamin Bg, in the form of pyridoxal-5-phosphate (PLP), 
and pyridoxine phosphate have been found to be very radio- 
sensitive (See the other communication). It was therefore of 
interest to study the kinetics of PLP interaction with mercap- 
toamines, some of which are known as excellent radioprotec- 
tive compounds. 

The reaction of PLP with mercaptoamines in oxygen free 
solution of 0.067 M phoshate buffers containing 0.02 M 
versene has been followed by spectrophotometry. The follow- 
ing mercaptoamines have been studied: l-cysteine, cyste- 
amine, l-cysteinyl glycine, l-cysteinyl ethyl ester, and d-peni- 
cillamine. In the pH-range 6.8—7.4 and at 23° C the equili- 
brium constants : 

(thiazolidine) (H2O) 
PLP) (mercaptoamine) 
are of the order 10®—107%. The equilibrium constants are 
hundred times greater than those found for PLP-amino-acid 
Schiff bases (Matsuo 1957). 

The initial reaction rates have been studied. At pH 7.4 

and 23° C the second order rate constants are determined to 
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be 1.7—6 J. mole: sec.1 and therefore hundred times greater 
than those found for Schiff base formation from PLP and 
amino acids (Schott and Clark 1952). 

The interaction of PL.P with mercaptoamines have been 
studied at different pH values. It can be demonstrated that the 
reaction rate is proportional to the concentration of mercap- 


toamines in their dissociated forms, and that the nucleophilic 


attack on the carbonyl group is acid catalyzed. 


Work is in progress to study the possible radioprotective | 
ability of PLP-thiazolidines. 


Matsuo, Y., J. dm. Chem. Soc. 1957. 79. 2011. 
Schott, H. F., and Clark, W. G., J. Biol. Chem. 1952. 196. 449. 


Nygaard, Agnar P. (Johan Throne Holst’s Institute for Nutri- 
tion Research, Blindern, Oslo, Norway) : 
SOME PROPERTIES OF D-LACTIC CYTOCHROME ¢ 
REDUCTASE OF YEAST 


The enzyme was strongly bound to respiratory particles. | 
The removal of lipids with n-butanol, acetone, and ether | 
caused solubilization of 25 % of the enzyme. A thousand-fold | 
Pavlov 


purification has been achieved. The difference spectrum 


between the oxidized and the D-lactate-reduced enzyme had | 
| tion. . 


a maximum at 450 thus indicating a flavin-prostethic 
group. At pH 3, flavin fluorescence appeared (emmission 
maximum at 520 mz). In contrast to L-lactic cytohrome c 
reductase, there was no reducible haem associated with the 
D-enzyme. The turnover number (per mole of flavin) was 
18.000 min.-!. The enzyme was inactive with a number of 
commonly used artificial acceptors. 


Nygaard, A. P. Biochim. et Biophys. Acta. 1960. 40. 85—92. 


Olbe, Lars (Department of Pharmacology, Karolinska Insti- 
tutet, Stockholm, Sweden) : 


INFLUENCE OF PORTACAVAL TRANSPOSITION ON | 


GASTRIC SECRETION IN DOGS 


Shunting of the portal venous blood round the liver 
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increases the secretory response to food from a vagally dener- 
vated gastric pouch in the dog. Some authors have attributed 
this increased gastric secretion to gastrin from the antrum- 
duodenum or to histamine from the small intestine which, in 
bypassing the liver, may escape inactivation. Under the experi- 
mental conditions obtaining in most investigations, digestive 
products cannot be ruled out as causative agents. 

To preclude any influence of digestive products on gastric 
hypersecretion following shunting of the portal venous blood 


| round the liver, the nervous phase of gastric secretion was 


studied in dogs before and after portacaval transposition 
(PCT). 
The secretory response to insulin hypoglycemia from 


, vagally innervated gastric pouches (Pavlov pouches) in three 


dogs increased by 165—560 per cent following PCT. The 


| secretory response to sham feeding in another Pavlov pouch 


dog increased by about 100 per cent following PCT. In two 
dogs with vagally denervated gastric pouches (Heidenhain 
pouches) there were no secretory responses to insulin hypo- 
glycemia following PCT. 

After PCT, antral resection was performed in two of the 
Pavlov pouch dogs, one of which had previously been duoden- 


| ectomized, thus eliminating all known sites of gastrin forma- 


tion. Antral resection did not abolish the increase of the 
secretory response to insulin hypoglycemia caused by PCT. 
The following experiments lend further support to the 
assumption that gastrin is not the agent responsible for the 


increase of the nervous phase of gastric secretion following 


PCT. (1) The secretory responses of two Pavlov pouch dogs 


| and one Heidenhain pouch dog to insulin hypoglycemia or to 


sti- 


ON 


ver 


a meal did not change after shunting of only the gastric venous 
blood round the liver. (2) Gastrin preparations produced the 
same secretory response whether injected in a foreleg or in a 


| hindleg of portacaval transposed dogs. 
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Oré, Lars and Arvid W.etlind (Department of Pharmacology, 
Karolinska Institutet, Stockholm, Sweden) : 


PHARMACOLOGICAL EFFECTS OF FATTY ACIDS, TRI. | 


OLEIN AND COTTON SEED OIL 


Pharmacological studies of the effects of intravenously 
administered fatty acids of high molecular weight are handi- 
capped by the insolubility of those substances in water at 
pH 7. In the present investigation fat particles in emulsion 
were utilized as carriers of such acids, thus making it possible 
to study both the toxicity and certain pharmacological actions 
on intravenous administration of fatty acid. Although 
emulsions of the “carrier fat” were nontoxic, they exhibited 


peculiar pharmacological effects characterized by pronounced | 


tachyphylaxis. In this investigation the following observations 
were made. 

The LD5o for intravenous injection in mice was deter- 
mined in respect of saturated fatty acids from Cy, to Cig. 
Stearic acid emulsion was found to have the highest toxicity: 
LDs59 23 mg stearic acid per kg body weight. The toxicity 
diriinished with decreasing numbers of carbon atoms in the 
fatty acid molecule, reaching a minimum for caproic acid: 
LD5o 1725 mg per kg. With a further diminution of the num- 
ber of carbon atoms the toxicity rose again, and for acetic 
acid the LD59 was 525 mg per kg. 

For the unsaturated analogue of stearic acid, oleic acid, 
the LD; 9 was ten times greater than that for stearic acid itself. 
With the cottonseed oil emulsion used as “carrier” the LDs59 
was indeterminable, being higher than 15 g cottonseed oil 
per kg. 

The pharmacological effects of cottonseed-oil and triolein 
emulsions upon respiration and blood pressure were investiga 


ted by means of intravenous injection in cats. With soy-bean 


phosphatides and pluronic F 68 as emulsifiers, a fall of blood 
pressure and apnea occurred, as well as an elevation of pulmo- 
nary arterial pressure. These effects were also observed with 
fat emulsions emulsified solely by pluronic F 68 as well as 
with unsaturated soy-bean phosphatides alone, but not with 
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logy, | emulsions of hydrated phosphatides: The actions on the 
circulation and respiration showed marked tachyphylaxis. 

TRI; The circulatory and respiratory responses to fatty acid 
emulsions were characterized by a blood-pressure fall and 
hyperpnea or apnea. Moreover, the emulsions had a negative 


andj. | action on the heart. 
n't Fatty acid emulsions had no direct effect on guinea-pig 
lei | small intestine, but inhibited contraction elicited by histamine. 
sible 

tions 


sail Overgaard-Hansen, Kay (The Fibiger-Laboratory Biochemical 
a Section *, Denmark) : 
INVESTIGATIONS OF THE MECHANISM OF THE INHIBI- 


nced; TION OF THE DNA SYNTHESIS BY DEOXYADENOSINE 
tions | 


Deoxyadenosine has been shown to cause a pronounced 
jeter: | and consistent inhibition of the incorporation of 3?P- phos- 
Cis. | phate and 14C-formate into the DNA of Ehrlich ascites cells 
icity: in vitro. (Klenow 1959). This inhibition is specifically abo- 
‘icity | lished by deoxyguanosine (Langer and Klenow 1960), while 
1 the other deoxynucleosides have no effect. 
acid: Deoxyadenosine exerts its inhibiting effect only on the 
num- DNA synthesis and has no effect on RNA synthesis. It is there- 
cetic fore reasonable to assume that the inhibited step is not respon- 
| sible for the de novo synthesis of the common precursors of 
acid, | DNA and RNA. Furthermore the de novo synthesis of thymine 
tself. ' compounds is not inhibited by deoxyadenosinie (Klenow 1959). 
D5 | In attempts to localize the inhibiting action of deoxyadenosine 
1 oil | it has been found that in the presence of deoxyguanosine the 
addition of increasing amounts of deoxyadenosine does not 
olein | produce any inhibition, revealing the non-competitive nature 
tiga of the deoxyguanosine effect. 
bean{ Furthermore the inhibition of the incorporation of 14C- 
lood | guanine into DNA by deoxyadenosine is abolished by the 
Imo- | addition of deoxyinosine. Deoxyinosine alone has no effect on 
with | the incorporation of 32P-orthophosphate into DNA. The com- 
Il a5 | pound may presumably give rise to the formation of deoxygua- 
vith 
= * Adress: Frederik d. V’s Vej 11, Copenhagen 9, Denmark. 
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nosine by the action of the nucleoside phosphorylase present 
in the cells. 

On the basis of the above findings a suggestive mechanism 
for the effect of deoxyadenosine can be proposed. Deoxyade. 
nosine exerts its inhibiting effect by blocking the formation 


of a guanine deoxynucleotide which possibly may be formed 
by reduction of the corresponding guanine ribonucleotide. 
On this assumption the antagonistic effect of deoxyguanosine 
may be due to the formation of deoxyguanylic acid by direct 
phosphorylation, thereby shunting the normal metabolic route 
of the deoxy-GMP formation and restoring the normal level; 
of deoxy-GMP in the cells to allow the normal rate of DNA| 
synthesis. In favour of this suggested mechanism it has been| 
found that the incorporation of totally labelled 14C-guanosine 
into DNA in the presence of deoxyadenosine results in A 
considerable increase in the ratio between the specific activity| 
of guanine and deoxyribose in the DNA-deoxy-GMP, compa- 
red to that of the control. This increase in the ratio would be 
expected if the suggested mechanism for the deoxyadenosine| 
inhibition is assumed to be correct. In this case the only; 
remaining route for deoxy-GMP formation in the inhibited] 
cells may be the reaction of the guanine part of the added} 
totally labelled 14C-guanosine with deoxyribose-1-phosphate| 
leading to formation of guanine labelled deoxyguanosine| 
which may be further phosphorylated to deoxy-GTP and 
incorporated into DNA. 


Klenow, H., Biochim. Biophys. Acta, 1959. 35. 412. 
Langer, L. and Klenow, H., Biochem. Biophys. Acta. 1960. 37. 33. 


Pekanmiki, Kalle and Heikki A. Salmi (Department of Physi‘ 
ology, University of Turku, Finland) : 
THE EFFECT OF BILE ON THE RESORPTION OF PHENOL 
PHTHALEIN AND ITS CONJUGATES IN THE DIGESTIVE 
CANAL OF CAT i 


Phenolphthalein is resorbed from the alimentary tract 
and excreted into the urine mostly in the form of conjugates. 
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Free phenolphthalein can be detected in the urine, if the 
dosage of given phenolphthalein is raised. The resorption of 
phenolphthalein takes place by the aid of diffusion. In this 
process the bile acids have a solution promoting action (Fantus 
and Dyniewicz, 1938). It has been suggested that the bilirubin 
glucuronides could be the donator of glucuronic acid (Dutton, 
1959). 

In addition to this, the intestinal mucosa is able to conju- 
gate phenolphthalein and to form phenolphthalein glucuro- 
nides (Hartiala et al. 1958). The effect of bile on the resorp- 
tion of phenolphthalein is studied in this work using 8 cats, 
four of them serving as controls. 

The test animals were operated one day before the actual 
experiment leading the bile out of the bile ducts using a 
polythene cannula. The bile flow into duodenum was preven- 
ted by a ligature in the common bile duct. Phenolphthalein 
was given to the animals into the stomach using a weak solu- 
tion. The dosage was 100 mg/kg of body weight. The blood 
samples were taken from v. portae and v. cava. The urine and 
bile were collected, the bile from the actual test animals using 
the inserted cannula and from the control animals by the 
puncture of bile bladder wall after the experiment. The free 
phenolphthalein .and the conjugated phenolphthalein after 
the hydrolysis by 8-glucuronidase were assayed. 

The following observations were made: The amount of 
conjugated phenolphthalein in the test animals was unaltered 
compared with the control animals. The amount of free 
phenol phthalein falls in the test group to one third compared 
with the control group. In the test group phenolphthalein is 
excreted into the bile only in the conjugated form. The 
amount of conjugated phenolphthalein excreted into the bile 
is fivefold compared with the amount excreted into the urine 
in the same animal. The conjugated phenolphthalein excreted 
into the bile is chromatographically identified to be phenol- 
phthalein glucuronide. The bile has an influence on the 
resorption of free phenolphthalein only. The conjugated 
phenolphthalein is removed into the blood by a different 
mechanism. 
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Fantus, B. and Dyniewicz, J. M., J. A. M. A. 1938. 110. 796. 
Dutton, G. J., Biochem. J. 1959. 73. 29. 

Lehtinen, Anita, Savola, P., Pulkinen, M. and Hartiala, K. Acta 
Chem. Scand. 1958. 12. 1592. 


Pekkarinen, Aimo, Niilo Niemela and Eero Sotaniemi (Depart- 
ment of Pharmacology, Turku University, Finland) : 
THE EFFECT OF DOGS AND MARSILID ON THE EXCRE- 
TION OF ADRENALINE AND NORADRENALINE IN 
GUINEA PIGS 


After 3 control days the test groups of guinea pigs were 
for 5-10 days exposed to audiogenic and visual stimuli caused 
by a great number of dogs. Afterwards the guinea pigs were 
kept 1—4 days in a quiet animal room. The guinea pigs were 
kept in small animal cages for collection of urine. Adrenaline 
and noradrenaline were determined biologically by the hen’s 
rectal coecum and cat’s blood pressure method (v. Euler. 1956). 
Marsilid (10-15 mg per day and guinea pig) and psychic 
stress increased the excretion of adrenaline and noradrenaline 
in the control and in the test groups. The effect of Marsilid 
on the increase of the excretion of adrenaline and noradrena- 
line was greater than the effect of psychic stress. The increase 
of the excretion into the urine after Marsilid is due to the 
decreased metabolism of adrenaline and noradrenaline after 
amine oxidase inhibition. 


v. Euler, U. S.: Noradrenaline. Chemistry, Physiology, Pharma- 
cology and Clinical Aspects. Charles C. Thomas, Springfield, 
Illinois 1956. 


Peltonen, Tuomas, Leo Hirvonen and Matti Ruokola (Depart- 
ment of Physiology, University of Turku, Finland) : 
VENOUS RETURN AND CLOSURE OF THE FORAMEN 
OVALE 


During foetal life the blood returning from the placenta 


Further investigations concerning the reabsorption of 
conjugated phenolphthalein excreted with the bile are in 


in s 
clost 
mon 


duct 
hr te 


bloo 
emb 
the ¢ 
was 


cava 
divis 
obse 
effec 
was 

babi 
days 
card 


Pers: 


Sarte 
elect 
solut 
relat 
cient 
dent 
chlo. 
pern 


4 
| 
| 
| 
116 


n of | 


e in 


Acta 


patt- 


CRE- 
IN 


vere 
ised 
vere 
vere 
line 
en’s 
56). 
chic 
line 
ilid 
na- 
ase 
the 
fter 


ma- 
eld, 


irt- 


| 


through the umbilical vein flows through the ductus venosus 
in species where this blood vessel exists. The anatomical 
closure of the ductus venosus does not occur at birth (Scam- 
mon and Morris 1918). 

By contrast injection through the umbilical vein the 
ductus venosus was found to be patent in human babies 1/2 
hr to 12 days of age and in lambs during the first week of life. 

Roentgencinematographic recording showed a strong 
blood flow in the veins toward the heart during systole in 
embryonic and newborn lambs and in newborn babies. During 
the diastole a retrograde flow was found. This retrograde flow 
was not observed to pass through the ductus venosus. 

When radiopaque material was injected into the caudal 
caval vein or umbilical vein of a foetal or newborn lamb, a 
division of the blood flow to the left and right atrium was 
observed. Clamping of the umbilical cord did not have any 
effect on the flow through the foramen ovale. The contrast 
was found to flow through the foramen ovale in human 
babies during the first two weeks of life. In puppies several 
days old the foramen ovale was found to be open by cineangio- 
cardiography. 


Scammon, R. E. and E. H. Morris, Anat. Rec. 1918. 15. 165. 


Persson, Anders (The Nobel Institute for Neurophysiology, 
Karolinska Institutet, Stockholm, Sweden) : 
THE NEGATIVE AFTERPOTENTIAL OF FROG SKELETAL 
MUSCLE FIBRES 


The negative afterpotential of frog striated muscle, m. 
Sartorius, has been investigated with the intracellular micro- 
electrode technique. It was found that in normal Ringer’s 
solution the amplitude of the afterpotential was linearly 
related to the resting membrane potential with a slope coeffi- 
cient of 0.7. This slope coefficient was approximately indepen- 
dent of the external concentrations of potassium, sodium and 
chloride. Consequently it follows that the ratio between the 
permeability coefficients for these ions is the same for the 
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resting membrane and for the membrane during the begin- 
ning of the negative afterpotential. 

The conductance of the membrane was further measured 
during rest and during the negative afterpotential. The incre- 
ased conductance accompanying the spike potential was found 
to persist during the beginning of the afterpotential. The 
conductance during the beginning of the afterpotential was 
about ten times higher than of the resting membrane. Approx- 
imately the same conductance change was observed when 
the muscle was treated with dinitrophenol or azide in spite 
of the fact that these drugs drastically decreased the afterpoten- 
tial. It is thus clear that the negative afterpotential is caused 
by a membrane current that in some way is blocked by these 
metabolic inhibitors (Macfarlane and Meares 1958) while the 
membrane conductance change is independent of these 
inhibitors. 


Macfarlane, W. VY. and J. D. Meares, Chemical modification of 
intracellularly recorded after-potentials of frog skeletal muscle. 
J. Physiol. (Lond.) 1958. 142. 78—96. 


Pesola, Rainer (Department of Medical Chemistry, University 
of Helsinki, Finland) : 
ELECTROPHORETIC BEHAVIOUR OF HUMAN BILE 


Paper electrophoretic technique in barbital buffer was 
used in fractionating human bile. The material was collected 
by puncture during abdominal operations or with a chole- 
dochus drainage. The typical fraction always present in the 
gallbladder bile was a macromolecular complex with a high 
electrophoretic mobility toward the anode. This complex 
disappeared completely when the sample was diluted with 
physiological saline or distilled water. After dilution the 
electrophoretic picture resembled quite that of hepatic bile. 
If the diluted sample was concentrated back to the original 
volume, the complex always reappeared. 

As a rule, hepatic bile didn’t contain the fast moving 
complex. If, however, the sample was concentrated or bile 
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salts were added to it, a fraction could be produced, which 
had the same mobility as the complex in gall-bladder bile. The 
mechanism, with which the complex is formed in the gall- 
bladder, will be discussed. 


Petersen, P. Hyltoft and F. Lundquist (University Institute 
of Forensic Medicine, Copenhagen, Denmark) : 
ALCOHOL DEHYDROGENASE IN KIDNEY TISSUE 


Whereas it is generally agreed that by far the largest part 
of the alcohol oxidation takes place in the liver, other organs 
have been claimed to metabolize alcohol. Experiments with 
radioactive ethanol (Bartlett and Barnet 1949) have shown 
kidney slices to oxidize alcohol to carbon dioxide at a rate 
comparable to that of liver slices, but these experiments do 
not give any information on the capacity of the tissues to 
bring about the first step in the metabolism of alcohol. 

In order to characterize the enzyme in kidney, which is 
responsible for the alcohol oxidation, homogenates (1:10) in 
potassium phosphate-chloride buffer, pH 7.1 were studied. 
As oxidation of alcohol to acetaldehyde was too slow to be of 
any use in this kind of experiment the reverse process — the 
reduction of aldehyde to alcohol — was used instead, as this 
process is known to proceed much faster in the case of liver 
alcohol dehydrogenase (ADH). The anaerobic technique 
previously used (Lundquist et al. 1959) was employed. 

In order to maintain an adequate concentration of redu- 
ced diphosphopyridine nucleotide (DPNH), fructose diphos- 
phate was added, together with aldolase triosephosphate 
dehydrogenase. ‘This expedient in most cases increased the rate 
of aldehyde reduction considerably, and permitted the enzyme 
assay in crude tissue preparations. 

The following similarities were found between liver ADH 
and the kidney enzyme. Phenantrolin (3 mM) caused strong 
inhibition of the enzyme activity, n-butyraldehyde and acetal- 
dehyde were reduced at comparable velocities, DPN was 
required for enzymic activity, and the enzyme was present 
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exclusively in the supernatant after high speed centrifugation. 
Under aerobic conditions with addition of cytochrome c the 
ethanol formation decreased nearly to zero. 

Through measurement of the extra aldehyde reduction 
caused by addition of known amounts of crystalline liver ADH 
the enzyme concentration could be expressed in terms of liver 
ADH. Kidney from rats and rabbits contained 1—2 % of the 
liver concentration, dog and cat kidneys about 0.1 % and 
kidneys of horse and cow even less. 

Attempts to extract and isolate ADH from kidney tissue 
from horse and ox were unsuccessful. 


Bartlett, G. R. and Barnet, H. N., Quart. J. Stud. Alcohol. 1949. 
10, 381. 


Lundquist, F., Fugmann, U., Klaning, E. and Rasmussen, H., | 


Biochem. J. 1959. 72, 409. 


Piha, R. S., Irma Hyrske and U. F. Palin (Institute of Physi- 
ology, University of Helsinki, Finland) : 


LIFE SPAN OF THE RABBIT RED CELLS PRCODUCED | 


DURING INCREASED, NORMAL AND DECREASED KATE 
OF BLOOD REGENERATION 


Numerous methods have been used in determining the 
life span of red cells. While valuable results have been obtai- 
ned by means of the differential agglutination teciimique and 
the reticulocyte ripening time method the isotope technique 
gives more reliable and detailed results. Values reported for 
the life span of the rabbit red blood cell using 15N, 14C and 
59Fe vary between 50 and 70 days (c. f. Berlin et al. 1959). 


In a previous work (Piha 1954) a method based on the , 


use of 14C-algal protein as a labelling material for determining 
the life span of erythrocytes was presented. By this method the 
mean life span of the rabbit red cell in normal condition was 
estimated at 52 days (Piha 1956). 

This method has some advantages based on the fact that 
algal protein contains a number of amino acids in which all 
the carbon atoms are labelled. Especially, in abnormal condi- 
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tions in which changes in the amino acid composition of 
globin may occur the use of a general label has certain 
theoretical advantages over a single amino acid label. 

In the present communication we report studies on the 
life span of the erythrocytes in rabbits having variable inten- 
sity of blood regeneration. Increased haemopoiesis was provo- 
ked by repeated bleedings, injection of anaemic plasma and 
exposing the rabbit to reduced atmospheric pressure. The rate 
of erythropoiesis was decreased by transfusion of normal red 
cells. Blood regeneration remained at normal rate when the 
rabbits received large amounts of normal plasma, anaemic 
red cells and the dialysate of anaemic plasma (c. f. Piha 
et al. 1959). 

Each animal received intravenously 12.5uc/kg of 14C- 
amino acid hydrolysate. Small blood samples were taken at 
intervals during the period of about 80 days. The globin was 
isolated and its radioactivity was measured by the gas-counting 
technique (Bradley et al. 1954). 

It was shown that the mean life span of the erythrocytes 
in healthy rabbit and in states with normal intensity of blood 
regeneration varies between 46 and 53 days except the hyper- 
proteinaemic states in which the life span was 56 and 66 days. 
The life span of the erythrocytes produced during increased 
haemopoiesis was shortened to some extent in case of anaemia- 
hypoproteinaemia, but not in rabbits exposed to reduced 
oxygen tension. In polycythaemia characterized by decreased 
haemoglobin production the average length of the red cell 
life was 56 days. 

It is discussed whether the life span of the red cells 
depends on the intensity of blood regeneration. Which factors 
during the red cell formation and maturation may have an 
effect in producing a homogeneous or heterogeneous popu- 
lation of red blood cells? 


Aided by grants from the State Committee for Natural Sciences. 
Berlin, N. I., T. A. Waldmann and S. M. Weissman, Life span of 


red blood cell. Physiol. Rev. 1959. 39. 577—616. 
Bradley, J. E. S., R. C. Holloway and A. S. McFarlane, Assay of 
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14C in the gas phase as carbon dioxide. Biochem. J. 1954. 57. 
192—195. 

Piha, R. S., The use of 14C-algal protein as a labelling agent for 
determining the life span of erythrocytes. Biochem. J. 1954. 58. 
xlvi-xlvii. 

Piha, S., Studies on blood regeneration during progressive reticulo- 
cytosis due to repeated bleedings. Ann. Acad. Sct. Fenn. Ser. A Il, 
No. 80. Helsinki. 1956. pp. 99. 

Piha, R. S., I. Hyrske and U. F. Palin, Incorporation of 14C-amino 
acids into globin as a measure of the rate of haemoglobin regene- 
ration. Abstracts of communications, The Second Scandinavian 
Summer Meeting of Biochemistry, Medical Chemistry, Pharmacology 
and Physiology. Turku. 1959. p. 116—117. 


Pigon, Halina*, Torleiv Lunaas and Weiert Velle (Department 
of Sexual Physiology and Sexual Pathology, The Veteri- 
nary College of Norway, Oslo, Norway) : 

THE URINARY OESTROGENS OF THE STALLION 


Since the isolation of oestrone (Haussler 1934, Deolofeu 
& Ferrari 1934) and oestradiol-178 (Levin 1945), no work seems 
to have been done on oestrogens in stallion urine, which is 
one of the richest sources of oestrogenic activity available. 

By the use of different chromatographic and _ spectro- 
photometric methods, including the recording of infra-red 
spectra, a third oestrogen, oestradiol-178, has been isolated for 
the first time from this source. No indication was found for 
the presence of oestrogens other than those mentioned. 

Quantitative chemical determination of oestrogens in 
urine samples from 36 stallions ranging in age between 7 and 
37 months, showed that only trace amounts were excreted 
during the first two years of life. At this time there was a 
marked increase, with oestrone predominating. 

In 8 mature stallions the average value for oestrone was 
20.5 mg per litre of urine. Both oestradiol-17f and oestradiol- 
178 were present in quantities approximating 1/10th of this 
value. 


* Fellow of the Rockefeller Foundation. Present address: Depart- 
ment of Animal Physiology, College of Agriculture, Cracow, Poland. 
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In 10 fully grown castrates only trace amounts of urinary 
oestrogens were recorded, using the same method. 


Deolofeu, V. & Ferrari, J.: Hoppe Seyler’s Z. physiol. Chem. 1934. 
226, 192. 

Haussler, E. P.: Helv. chim. Acta 1934. 17. 531. 

Levin, L.: J. biol. Chem. 1945. 157. 407. 


Pihl, Alexander and Rolf Lange (Norsk Hydro’s Institute for 
Cancer Research, The Norwegian Radium Hospital, 
Oslo, Norway) : 

TRANSFER OF RADIATION DAMAGE FROM IRRADIATED 
PROTEINS TO NON-IRRADIATED SH-ENZYMES 


It is well established that when enzymes are irradiated 
in dilute buffer solutions, the presence of a second protein 
will reduce the enzyme inactivation. This is due to the fact 
that the second protein will compete with the enzyme for the 
active agents formed by absorption of radiation energy in 
water and thus reduce the number of radicals available for 


attack on the enzyme molecule. It is demonstrated in this 


paper, however, that when crystalline glyceraldehyde-3-phos- 
phate dehydrogenase (GAPDH) from rabbit muscle is irradi- 
ated in the presence of serum albumin, the protection initially 
observed disappears with time and a marked radiosensitization 
becomes apparent. Furthermore, when serum albumin is 
irradiated alone and subsequently added to unirradiated 
GAPDH, a slow but marked inhibition of the enzyme is 
observed, demonstrating that a mechanism exists for the 
transfer of radiation damage from serum albumin to GAPDH. 

Data will be presented on the inhibition of various non- 
irradiated enzymes by various irradiated crystalline proteins 
and other substances. It has been found that all the proteins 
so far tested have the ability to inhibit the SH-enzymes 
GAPDH and alcohol dehydrogenase. No similar inhibition was 
observed with catalase, ribonuclease, lactic dehydrogenase, and 
glutamic dehydrogenase. The irradiated proteins when stored 
at 4° C retain their ability to inhibit GAPDH for periods 
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ranging from two days to several weeks. Data on the mecha- 
nism of the inhibition will be presented. Preliminary results 
indicate that a small molecular diffusible substance capab'e 
of inactivating enzyme SH-groups is split off from the proteins 
by the irradiation. 


Pihl, Alexander, Rolf Lange and Anders Evang (Norsk 
Hydro’s Institute for Cancer Research, The Norwegian 
Radium Hospital, Oslo, Norway) : 


THE MECHANISM OF INTERACTION OF CYSTEINE AND 
CYSTINE WITH BEEF LIVER CATALASE 


A study has been made on the interaction of cysteine and 
cystine with beef liver catalase. The results may be summar- 
ized as follows: 

Native beef liver catalase contains 6-7 SH-groups titratable 
with p-chloromercuribenzoate. The catalase SH-groups interact 
with 35§-cystine to form mixed disulphide, confirming previ- 
ous work in this laboratory (Pihl and Eldjarn 1959). A maxi- 
mum of 4 moles of *5S-cysteine residues are bound with the 
concomitant liberation of approximately 8 moles of cysteine. 

The inhibition of catalase by cysteine is associated with 
changes in the absorption spectrum, indicating the formation 
of the inactive catalase-peroxide complex II, as claimed by 
Keilin and Nicholls (1958). This is caused by a spontaneous 
oxidation of cysteine to cystine with the formation of H2Qx. 
The degree of inhibition obtained under ditferent experimen- 
tal conditions is proportional to the amount of complex II 
formed. The complex II formation, as well as the inhibition is 
reversed upon standing. Evidence is presented to show that 
the moderate inhibition observed with cystine is caused by the 
cysteine liberated in the interaction of cystine with catalase 
SH-groups. 


Pihl, A. and L. Eldjarn, “Fourth International Congress of Bio- 
chemistry. Vol. XIII — Colloquia”, Pergamon Press, London, 1959. 
p. 43-62. 

Keilin, D. and P. Nicholls, Biochim. Biophys. Acta, 1958. 28, 225. 
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Pulkkinen, Martti O., (Department of Physiology, University 


of Turku, Finland) : 
THE SPLITTING OF STEROIDSULPHATE CONJUGATES 
IN THE PLACENTA AND IN THE DEVELOPING ORGANISM 


A considerable part of the steroids in the organism is 
conjugated with sulphuric or glucuronic acid. The predomi- 
nant opinion has for long been that the steroid conjugates are 
less active than the free forms. The splitting of conjugates is 
one way to regulate the relation between the free steroids and 
their conjugated forms. In view of the altered steroid balance 
during the pregnancy it has been interesting to investigate the 
possible release of the steroids from the conjugates in the 
placenta and fetus. This aspect of the steroid metabolism in 
the developing organism has been the object of this investi- 
gation. 

The unsplit steroid sulphate has been assayed as a com- 
plex with methylene blue extracted to chloroform. The colour 
of the complex has been measured in an alcoholic solution 
with Beckman DU spectrophotometer at the wave length 


| 663 mz. This observed absorption maximum is in disagreement 


with the previous literature (Roy 1956). The sulphates of 


| dehydroepiandrosteron, oestron and androsteron (generously 


donated by Schering A. G.) have served as substrates. Accor- 
ding to the literature the first mentioned sulphate is split by 
the specific steroidsulphatase and oestronsulphate by arylsul- 
phatase. The enzymatic hydrolysis of androsteronsulphate has 
not been successful. 

The following observations have been made: The pla- 
centa is able to split rather effectively the sulphate conjugates 
of dehydroepiandrosteron and oestron, but androsteronsul- 
phate remains unaltered (a material of 20 placentas). The 
sulphatase concentration in the different parts of the placenta 
is equal (20 analyses both maternal and foetal side). The livers 
of 20 rat fetuses, 15 newborn rats and the various human fetal 
tissues were not able to split any steroid sulphate. The adult 
human liver and kidney are capable of doing so (Ney et al. 
1959). The splitting power of a one-month-old rat is already 
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relatively strong, and increases during the maturation (a mate. 
rial of 60 rats). Higher activity of specific steroid-sulphatase 


has been detected in the liver of the gravid than of the non- } 


gravid rat. The androsteron sulphate is not split down by any 
tissue. The changes in environmental factors gave the same 
result. 


Roy, A. B., Biochem. J. 1956. 62. 41. 
Ney, K. H. and R. Ammon. Hoppe-Seylers Z. physiol. Chem. 
1959. 315. 145. 


Rasmussen, E. W., B. R. Kaada and H. Bruland (Neurophys- 
iological Laboratory at the Anatomical Institute and the 
Department of Marine Biology, University of Oslo, 
Norway) : 
EFFECTS OF NEOCORTICAL AND LIMBIC LESIONS ON | 
THE SEX DRIVE IN RATS 


Lesions have been made in various cortical areas, in the | 
amygdaloid, septal, and dorsal diencephalic regions of 97 male 
and female rats at the age of about 6 months. The animals 
were tested preoperatively in a modified obstruction box in | 
which the number of crossings of an electrified grid to a sex | 
incentive during a given observation period (30 min.) is used } 
as an indication of the strength of the heterosexual drive 
(Rasmussen, unpublished). Retesting was performed about 2 | 
and 5 months postoperatively. The extent of the lesions was | 
determined histologically. 

In the first part of the study the lesions were intentionally 
made relatively extensive. The results indicated that a decrease 
of the sex drive was produced by bilateral lesions of the fronto- | 
parietal cortex of the lateral aspect of the hemispheres, or of 
the anterior temporal lobes. In subsequent experiments | 
smaller bilateral lesions were made within these zones in order | 
to attempt a further localization of any possible critical struc ' 
tures. Such were found (a) in the medial part of the fronto- 
parietal cortex, apparently corresponding to the upper part 
of the sensorimotor areas, and (b) in the amygdaloid nuclei. , 
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The number of crossings in the first as well as in the second 
postoperative tests was reduced to below one-third the 
original value. 

A persistent increase of the sex drive, in some animals 
amounting to 400 per cent in number of crossings, was found 
by lesions confined to the dorsal septal area. Similar effects 
resulted from bilateral removal of the dorsomedial part of the 
diencephalon. The crucial structure within this latter region 
cannot be determined from the present material. The stria 
medullaris or the habenular nuclei were damaged bilaterally 
in all animals of this diencephalic group. There was no corre- 
sponding increase in the running activity as measured by the 
revolving drum technique pre- and postoperatively. On the 
contrary, in most of these rats a decreased running activity 
was recorded. 

No significant change of the heterosexual drive resulted 
from lesions of other cortical areas, including the cingulate 
gyrus, the hippocampus, and the entorhinal area. 


Refsum, Harald E. (The University Institute for Respiratory 
Physiology, Department III, Ulleval Hospital, Oslo, 
Norway) : 

A DEMONSTRATION OF THE RESPIRATORY RESPONSE 
TO INDUCED METABOLIC ACIDOSIS IN MAN 


The ventilation, carbon dioxide output and oxygen 
uptake were recorded before, during and after a work of 500 
kgm. in one minute before and after substantial intake of 
ammonium chloride for two days, inducing a marked meta- 
bolic acidosis (with arterial pH, carbon dioxide content of 
plasma and carbon dioxide tension of 7.10, 11.5 mEq./1. and 
35 mm. Hg, respectively). 

The resting oxygen uptake and the oxygen cost of the 
work were not influenced by the acidosis. The resting ventila- 
tion in the acidotic state was increased with 30 per cent. The 
ventilatory increase due to the exercise, however, was 180 per 
cent higher in the acidotic state, while the extra amount of 
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carbon dioxide blown off simultaneously was 30 per cent 
higher. The recovery times for the carbon dioxide output and 
the ventilation were markedly increased. 


Rerup, Claus (Dept. of Pharmacology, The Royal University, 
Lund, Sweden) : 
CORTICOTROPHIN RELEASE IN INTACT RATS FOLLOW. 
ING SUBCUTANEOUS AND INTRAPERITONEAL 
INJECTIONS 


A reevaluation of the question of corticotrophin release 
due to non-specific “stress” from subcutaneous and intraperi- 
toneal inections has been performed. Male, albino rats, not 
trained, were injected subcutan.>usly and intraperitoneally 
in their cages in the animal room, whilst being together with 
their mates in the usual surroundings. For subcutaneous 
injections, only the skin of the back was handled, for the 
performance of intraperitoneal injections the rats were lifted 
up carefully a few seconds and injected rapidly without appli- 
cation of force. Sharp cannules were used and all solutions 
were prewarmed to 37° C. Solutions: 0.9 % NaCl; Nembutal 
(Mebumal NFN) sodium, 1.2 %; corticotrophin (oxycel puri- 
fied): 100 and 400 milliunits per ml. The volume injected 
was 0.5 ml per 100 g rat (for light anesthesia, Nembutal was 
given in a dose of 0.3 ml per 100 g rat). As indicator for the 
release of corticotrophin or as the response to injected corti- 
cotrophin the level of adrenal ascorbic acid was used. The 
action time was 1—3 hours. The animals were sacrificed in 
the animal room immediately following careful removal from 
their cages by rapid decapitation without the application of 
an anesthetic. 

Results: Intraperitoneal or subcutaneous injections of 
saline did not reduce the adrenal ascorbic acid concentration, 
neither when the response was read after one nor after three 
hours. The one-hour response to both low and high doses of 
nembutal was not statistically different from the control values. 
Three hours after intraperitoneal nembutal injection the 
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amount of ascorbic acid in the adrenals was reduced signifi- 
cantly irrespective the dose employed. A time-response experi- 
ment revealed that the fall in ascorbic acid after the injection 
of a high, fully anesthetic dose of nembutal takes place 
between the second and third hour after the beginning of the 
experiment, which is the time of reawakening of the animals. 
In this period the animals are more or less disturbed and show 
increased motor activity, which may explain the observed 
activation of the pituitary adrenal system. The fact that phys- 
iological salt solutions given under most careful conditions 
both subcutaneously and intraperitoneally did not reduce rat 
adrenal ascorbic acid content significantly below control 
values, lead to the performance of subcutaneous corticotrophin 
assays in intact rats. The analysis of these assays shows that it is 
possible to obtain statistically valid assays like those performed 
with hypophysectomized rats. It is of importance, however, to 
remember that the response to corticotrophin in intact rats 
cannot be regarded as specific. Highly purified corticotrophin 
seems not by itself to release endogeneous corticotrophin in 
intact rats. Thus highly purified corticotrophin free from 
stabilizing or other contaminants not known to be inert may 
be assayed by the subcutaneous route against a standard of the 
same quality using a randomized design, which eliminates the 
possible interference of endogeneous corticotrophin. 


Rosell, Sune and Bérje Uvnias (Department of Pharmacology, 
Karolinska Institutet, Stockholm, Sweden) : 
VASOMOTOR CONTROL OF OXYGEN CONSUMPTION 
IN SKELETAL MUSCLE 


In the skeletal muscles vasodilation can be produced via 
sympathetic nerves in two different ways; by inhibition of 
vasoconstrictor tone and by activation of cholinergic vasodi- 
lator nerves. From observations of radioactive clearance in 
skeletal muscle, Hyman, Rosell, Rosén, Sonnenschein and 
Uvnas (1959) suggested that the vasodilator nerves to the 
skeletal muscle vessels in the cat open up arteriovenous shunts, 
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shifting the flow of blood from capillary, or nutritional vessels, 
to non-nutritional ones. The purpose of the present investi- 
gation was to establish further support for this hypothesis, 
Oxygen saturation in the arterial inflow and venous outflow 
from the skinned hind limb of a cat was continously measured 
by means of an oximeter (Nilsson 1956). Blood flow in the 
femoral artery was measured with a silicone filled drop counter 
(Lindgren 1958). Total oxygen concumption wa: then calcu- 


lated as a product of the arteriovenous difference in oxygen 
content and blood flow. 


Increased blood flow, produced by hypothalamic activa- 
tion of vasodilator nerves, was accompanied by a fall in oxygen 
consumption. Both the vasodilation and the decrease in 
oxygen consumption was abolished after atropine (0.5 mg/kg 
i. v.). On the other hand, if increased blood flow was induced 
in a cross circulated hind limb by vasoconstrictor inhibition 
(afferent stimulation of a cut sinus or depressor nerve) the 
oxygen consumption increased. 

The results show that the two types of vasodilator mech- | 
anisms have qualitatively different effects on oxygen con- 
sumption. Our interpretation of the experimental results is | 
that stimulation of sympathetic vasodilator nerves causes a | 
shift of blood from nutritional vessels to non-nutritional ones. | 
The oxygen diffusion from the blood into the muscular tissue 
is diminished and as a consequence the oxygen consumption 
decreases. By inhibition of vasomotor tone on the other hand, | 
the number of patent capillaries supposedly increases, more 
oxygen diffuses into the muscular tissue, and the oxygen 
consumption increases. 


— 


Hyman, C., S. Rosell, A. Rosén, R. R. Sonnenschein and B. Uvnas: 
Effects of Alterations of Total Muscular Blood Flow on Local 
Tissue Clearance of Radio-Iodide in the Cat. Acta physiol. scand. | 
1959. 46. 358—374. 
Lindgren, P., An Improved Method for Drop Recording of Arterial | 
or Venous Blood Flow. Acta physiol. scand. 1958. 42. 5—11. 
Nilsson, N. J., Ein Linear anzeigendes Oximeter. Pfliig. Arch. ges. 
Physiol. 1956. 263. 374—400. 
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Rosén, A. (Department of Pharmacology, Karolinska Insti- 


tutet, Stockholm, Sweden) : 

ACTIVATION OF VARIOUS AREAS IN THE CNS ELICITING 
INCREASED CONTRACTILE FORCE OF THE HEART 
MEDIATED BY SYMPATHETIC CARDIAC NERVES IN 
THE CAT 


Activation of limited areas in hypothalamus, pons and 
oblongate medulla in cats elicits augmented cardiac contrac- 
tions. The contractile force has been recorded by a strain gage 
arch directly sutured to the right ventricle. In the first experi- 
ments an open strain gage arch, described by Boniface et al. 
(1953) and by Cotten and Bay (1956), was attached to the 
ventricular muscle. In later experiments a modified version 
has been used that is more sensitive and unaffected by varia- 
tions of the temperature. The strain gage arch has been attach- 
ed ventrally to a conventional 40—50 % stretched muscle 
segment of the right ventricle. In most experiments concomi- 
tant right intraventricular pressure has been measured. During 
increases of strain gage arch recordings the pulse contour 
reveals a more rapid development of tension, increased systolic 
pressure and a more rapid relaxation. The cardiac response 
appears after a latency period of 3—4 seconds. It disappears 
after removal of the two stellate ganglia. Heart rate, aortic 
pressure and skeletal muscle blood flow have been recorded 
in all experiments. Intestinal blood flow has been measured 
in only a few. 

Certain confined areas in hypothalamus, pons and oblon- 
gate medulla, which, when stimulated, produce an increased 
cardiac contractile force and also heart rate, correspond in 
localization to the outflow of the sympathetic vasodilator 
fibres. During activation of the sympathetic vasodilator out- 
flow in the CNS mentioned above, an increase of right ventri- 
cular contractile force and concomitant vasodilation in the 
skeletal muscle together with a contriction of splachnic vessels 
and a catechol release of predominantly adrenaline from the 
adremals is a characteristic response. The liberated catechols 
may add to the augmented vigor of the contractile force. 

In oblongate medulla there is another area separated 
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from the sympathetic vasodilator outflow, which, when stimu- 
lated, elicits increased contractile force and rate of the heart 
mediated by sympathetic cardiac nerves and released catehols 
from the adrenals. This area responds to what is known as the 
pressor region. The more powerful contractions obtained 
during stimulation in this region can either be accompanied 
by peripheral vasoconstriction or by no change in peripheral 
vasomotor tone. 


Boniface, K. J., O. J. Brodie and R. P. Walton: Resistance Strain 
Gauge Arches for Direct Measurement of Heart Contractile Force 
in Animals. Proc. Soc. exp. Biol. (N. Y.) 1953. 84. 263—266. 

Cotten, de V. M. and E. Bay: Direct Measurement of Changes in 
Cardiac Contractile Force. Amer. J. Physiol. 1956. 187. 122—134. 


Rosenfalck, P. and F. Buchthal (Institute of Neurophysiology, 


University of Copenhagen, Denmark) : 
VOLUME CONDUCTION AND ORIGIN OF FIBRILLATION 
POTENTIALS OF DENERVATED HUMAN MUSCLE 


An analysis is presented of the spontaneous electrical 
activity of denervated human muscle as recorded with extra- 
cellular needle electrodes. 

In the endplate region two types of potentials were 
recorded: purely negative discharges with a duration of 0.5—2 
msec and discharges wit an initial negative and a subsequent 
more prolonged, positive deflection (total duration 3—5 msec). 
The endplate regions were furthermore characterized by irre- 
gular fluctuations of the base line apparently due to the 
summation of many negative potentials of low voltage. Outside 
the endplate region the potentials were di- or triphasic with an 
initial positive and a subsequent negative phase of similar 
amplitude. The third, positive phase, when present, had a 
markedly lower amplitude and the total duration of the poten- 
tials amounted to 1—5 msec. Finally, there occur purely 
positive sharp-waves (Jasper and Ballem 1949) 2—15 msec in 
duration. They are probably derived from injured fibres. From 
their sign and voltage it appears that they are propagated to 
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the electrode but not past it. We have also seen them in normal 
muscle under conditions where the electrode itself may have 
caused a block of conduction in the fibres close to the 
electrode 

Multilead analysis of the volume conduction of the short- 
lasting di- or triphasic denervation potentials showed a voltage 
reduction to less than one tenth of the maximum value within 
0.5 mm (potentials with a maximum voltage of 1.4—8.5 mV). 
Thus, the maximum voltage and the spread of these dener- 
vation potentials were the same as previously found for the 
spike components of motor unit potentials (Buchthal, Guld 
and Rosenfalck 1957). 

It is generally assumed that the short-lasting di- or tri- 
phasic fibrillation potentials represent the activity of single 
muscle fibres (Denny-Brown and Pennybacker 1938). However, 
both in Cenervated human and rabbit muscle repetitive 
synchronized discharges of different fibres have been demon- 
strated (Kugelberg and Petersen 1949, Landau 1951). In our 
material the temporal displacement of the summated poten- 
tials could be only a few tenths of a msec and appeared as 
slight irregularities in shape of the compound potential. 

Whether the short di- or triphasic fibrillation potentials 
without any irregularity in shape in fact originate from a 
single fibre or arise from the fully synchronized activity of a 
small group of muscle fibres remains unsettled. 


Buchthal, F., C. Guld and Rosenfalck, Acta physiol. scand., 1957, 
38, 331—354. 

Denny-Brown, D. and J. B. Pennybacker, Brain, 1938, 61, 311—334. 
Jasper, H. and G. Ballem, J. Newrophysiol., 1949, 12, 231—244. 
Kugelberg, E. and J. Petersén, J. Neurol., Neurosurg. Psychiat., 
1949, 12, 268—273. 

Landau, W. M., Electroenceph. clin. Neurophysiol., 1951, 3, 
169—182. 


Rosenfalck, A. and A. Eberstein (Institute of Neurophysiology, 
University of Copenhagen, Denmark) : 
BIREFRINGENCE IN TWITCH AND TETANUS 


Though electron microscopy at present is the most direct 
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tool to study minute structure, birefringence can be measured 
in the living muscle and artifacts arising from fixation and 
sectioning are avoided. The change in phase difference was 
recorded photoelectrically during an isometric twitch and 
tetanus. The isolated fibre was placed between two polaroid 
plates and the transmitted light was measured by a photomulti- 
plier cell. Precautions were taken to control and exclude 
changes due to light scattering, diffraction and absorption 
(Rosenfalck and Rosenfalck 1957) and the light intensity 
changes observed were an expression of changes in phase 
difference. A double peak decrease in birefringence similar to 
that described during an isometric twitch of whole muscle 
(von Muralt 1932) could be produced artificially by turning 
an end of a fibre so that it was twisted during contraction. 
During contraction at equilibrium length (2.2) and at 
sarcomere lengths of up to 2.84 birefringence decreased by 
8.5 + 0.7 % (7—14° C). With further stretch this change was 
diminished and no longer measurable at sarcomere lengths 
above 3,8—4.0u. Simultaneous recording of birefringence, 
intracellular action potential and twitch ter-ion showed that 
the change in birefringence started after the action potential 
and before the development of tension. With the fibre stimu- 
lated 10 mm from the point of recording, the latencies of the 
action potential, of the change in birefringence and of the 
mechanical response were 8,12 and 15 msec respectively (7° C). 
When propagation was avoided by an overall transverse 
stimulation, birefringence decreased 2—4 msec before the 
development of mechanical tension (7° C). Similarly, the rise 
time of the change in birefringence was shorter than that of 
tension. The changes in birefringence were the same during 
a twitch and a tetanus although the tetanic tension exceeded 
the twitch tension by 25—50 %. From the study of mechanical 
properties it has been suggested that the higher tension in a 
tetanus than in a twitch is due to the longer duration of 
activation rather than to an increase in the magnitude of 
activation. The identity of the decrease in birefringence in 
twitch and tetanus as well as the time relationship between 
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changes in birefringence and tension indicate that the change 
in birefringence is related to the process of activation. 


Muralt, A. von, Pfliig. Arch. ges. Physiol., 1932, 230, 299-326. 
Rosenfalck, A. and P. Rosenfalck, Acta physiol. scand., 1957, 42 
suppl. 145. 18. 


Saetren, Hans (Institute of Medical Biochemistry and Physi- 
ology, Department of Biochemistry, University of Oslo, 
Norway) : 

THE DURATION OF MITOSIS IN THE NEPHRONE OF 
THE RAT 


The present investigation deals with the length of time 
taken by that part of cell division which manifests itself on 
the microscopic level in the proximal and distal convoluted 
tubules of the rats nephron. Essentially two kinds of uncer- 
tainties are encountered. Firstly, the delimitation of mitosis 
from interphase may vary with the microscopist and the kind 
of tissue and cytological technique he employs. Secondly, the 
mitosis is a multicomponent process extremely liable to the 
external influences enforced by the investigation. The subjec- 
tive error is minimized, when the same worker uses the mitosis 
time found to answer problems where the same limits of the 
cell division are maintained. 

This in situ determination of the mitosis is based on the 
mitotic wave released in the tubules of the half-kidney 
remaining after excision of the rest of the kidney mass. The 
individual waves from each half-kidney were obtained by 
excision from the outer cortex of a succession of eight approxi- 
mately one milligram-sized samples at intervals of half an 
hour. Each sample was weighed (accuracy + 0.005 mgm) and 
made an acetocarmine smear. Five phases of mitosis [early and 
late prophase (p; and pz), meta-, ana- and telophase (m, ana 
and telo)] were recorded separately and their rates calculated 
as their incidence in one mgm of cortex. By plotting the time 
course of the phases p; and telo separately one obtains the 
length of time between the middle part of these phases as the 
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distance between the respective maxima. By combining this 
absolute time, t, with the accumlated rates of the different 
phases throughout the motitic wave, the total mitotic time, 
T, may be obtained: 
ra LS) pi +(S) p2 + (S) m + (S) ana + (S) telo] t__ 
Ve (S) Pr + (S) po + (S) m + (S) ana + 1 (S) telo 
The accuracy of the present method depends on the release of 
a fairly large mitotic wave to provide an exact determination 
of the times at which the maximal rates of p,; and telo are 
reached. Furthermore, the sample-taking has to be timed such 
as to “hit” the mitotic wave in the sense that the rates recorded 
must include the steepest parts of the wavecurve. Hitherto 
only four determinations have been performed. Of these the 
two were “off” the wave, while the remaining two gave 56,6 
and 59,5 minutes as the total duration of mitosis (T). Each 
determination comprises the recording of between 25.000 and 
30.000 mitoses. The animals were only lightly anaesthetized 
with ether during each sample-taking, and great care was taken 
to avoid any fall in temperature of the exposed half-kidney 
and of the whole rat. 


Salmi, Heikki A. (Department of Physiology, University of | 
Turku, Finland) : 
THE TISSUE VITAMIN Byzy CONTENT DURING INTRA- 
UTERINE AND POSTNATAL DEVELOPMENT 


Rather few works seem to have been published on the 
vitamin B;. concentration in human tissues generally (a review 
is given by Ross and Mollin, 1957), or in tissues during 
intrauterine development. In this study, being part of a larger 
work on the physiology of vitamin B,. during embryonal 
and fetal development, tissue concentrations of various human 
and rat organs were determined. The material consisted of 52 
human embryos fetuses (length range 2.0—33.0 cm), and 144 
growing rats, 53 animals in the intrauterine stage and 91 
animals in the postnatal period. In the case of the rats, the 
effects of two different diets were studied. These diets will be | 
described later. 
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The assay was carried out using Euglena gracillis var. 
bacillaris as test organism .The optical density was measured 
with a Beckmann spectrophotometer at the wave length of 
660 my. The tissue samples were prepared using cyanide 
activated papain digestion. 

The human material was divided into three groups 
according to the length of the embryo, and the tissue concen- 
trations were followed during the intrauterine life according 
to this grouping. The highest values were found in liver (244— 
292—270), adrenals (148—233-—210), and kidneys (136—199— 
153). (The values are arithmetical means of the above-men- 
tioned groups. The dimension of the concentration values 
given in this paper is picograms vitamin B,;. in one milligram 
tissue wet weight.) The analyses revealed the following con- 
centrations in other tissues: thymus 40—97—77, pancreas 41— 
149-118, submandibular gland 43—86—83, spleen 52—112— 
128, thyroid 54—164—163, heart 89—113—71, stomach 70— 
116—75, fetal side of placenta 73—83—72, uterine side of 
placenta 71—75—69, skeletal muscle 32—72—57, bone marrow 
—60—63, lung 71—132—116, brain 60—44—35, genitals 117— 
133-110, intestine (total in the youngest group) 100, duode- 
num —133—74, jejunum —140—75, ileum —161—127, colon 
—139—97. The analyses revealed in most tissues a tendency to 
increasing concentrations from the first to the second group, 
and then again a slight decrease from the second to the third 
group. An exception is the brain tissue with decreasing values 
throughout the whole period studied here. 

The rat material also showed the highest values in the 
liver and kidneys. The data were of the same class of magni- 
tude as in humans. The rat fetuses were also divided into 
three groups according to the individual weight. The two 
diets used during pregnancy and postnatal development were 
a vitamin By,» poor standard diet (Watson and Florey, 1955) 
and a free laboratory diet. The results showed the following 
contents (the first three figures indicate free diet rats, the last 
three standard diet rats): liver 81—50—344, 39—57—56; kidney 
332—275—592, 50—46—59; intestines 60—81—317, 30—29—29; 
brain 18—18—206, 49—16—20. A rise towards the end of the 
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pregnancy is to be seen in the free diet group but not in the 
other group. 

In the postnatal rat material the same diets were also used, 
and the division into three groups was performed according 
to the post partum age. The analyses revealed a general 
tendency to a rise in tissue contents as a function of the age. 
The poor dietary intake of the vitamin gives the most lowered 
values in brains and lungs, and the vitamin is combined most 
firmly in the liver and kidneys. 


Ross, G. I. M. and D. L. Mollin, Vitamin By. und Intrinsic Factor, 
Stuttgart, Ferdinand Enke Verlag 1957 p. 437. 


Watson, G. N. and H. W. Florey, Brit. J. Exp. Pathol. 1955. 36. 479. | 


Saltin, Bengt (Department of Physiology, Gymnastiska Central- 
institutet, Stockholm, Sweden) : 
APPLICATION OF THE IMP-METHOD IN INDUSTRIAL 
PHYSIOLOGY 


According to Wolff the IMP was calibrated by blowing 
an intermittent stream of air at various flow rates through a 
gasmeter and the IMP in series. The Quoted calibration factor 
was linear between 10—60 1/min. 

Also a biological “calibration” was made. The subject 
cycled on a bicycle ergometer (Krogh or v. Débeln) with a 
constant load for 45 min. The oxygen uptake was determined 
between the 5th — 45th min in two different periods with the 
IMP-method and in two different periods with the Douglas- 
bag technique. The two methods were compared using eight 
different work loads from 450 to 1500 kpm/min. 

The IMP-method agreed very well with the Douglas-bag 
technique except at 1500 kpm/min where the pulm. vent. was 
over 60 1/min. The two methods also agree at an intermittent 
work on the cycle ergometer. 

Since Dec. 1958 the IMP-method has been used in indu- 
strial- and forestry investigations as complement to the Douglas- 
bag technique especially for experiments of long duration. 
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yt in the | ats U. and A. Astrém (Department of Physiology, 
Karolinska Institutet, Stockholm, Sweden) : 
lso used, ON PRESSUREFLOW RELATIONSHIPS IN THE CAT 
“cording 
genera Pressure-flow relationships in the kidney in situ of anes- 
the age. ‘ 
1 4 thetized cats have been studied at various renal arterial pres- 
ow 
‘ pe sures and at various levels of venous pressure and vasomotor 
I 
NOSt } tone. Venous outflow or changes in vascular resistance at 
constant flow rates (Sigmamotor pump) have been measured. 
‘c Factor, | Imtrarenal pressure has been evaluated using a specially made 


pick-up based on the principle of the sclerotonometer. Urine 

. 36. 479. | flow has also been measured in some instances. 
Most kidney preparations showed “autoregulation”, i. e. 
there was little increase in flow when changing renal arterial 
pressure from 90—250 mm Hg. Autoregulation has also been 


Central- | produced in perfusion experiments with dextran (without 
blood corpuscles) in kidneys with sufficiently high vascular 
STRIAL : tone. Intrarenal pressure increases markedly in the range of 
* autoregulation. It is concluded that intrarenal pressure plays 
pan important role in the mechanism of autoregulation. It is 
sowing _ proposed that tissue pressure may constitute a factor which by 
ough 4 | reducing the net distending pressure across the walls of the 
1 factor resistance vessels, by way of local feed back, may be a factor 
: in the regulation of local blood flow in other areas with 
— limited distensibility of the extravascular compartment. 
rmined 
ith the | Schultz-Haudt, S. and N. Eeg-Larsen (Department of Bioche- 
ouglas- | mistry and Physiology, Institute of Odontology, University’ 
3 eight of Oslo, Norway) : 

HETEROPOLYSACCHARIDE COMPLEXES OF ANIMAL SKIN 
las-bag 
nt. was In a series of experiments dealing with the acid mucopoly- 
nittent | saccharides of animal skin, various types of skin powder 


extracts were subjected to paper electrophoresis. It was noted 
-indu- | that some extracts contained two components, with different 
yuglas- | electrophoretic mobilities, both of which stained by the 
on. periodic acid-Schiff (PAS) procedure as applied to paper 
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strips. The hyaluronate and chondroitin sulphate of these 
extracts migrated faster towards the anode than the two PAS. 
positive components, and neither stained by the PAs 
technique. 

Subsequently a procedure was developed which permitted 
the extraction in successive steps of the two PAS-positive} my 
components from guinea pig and rat skin powder. det 

The animals were rapidly skinned, and the skins swiftly | s¢e 
divided into minor pieces by means of scissors. The skin | we 
fragments were immersed in liquid nitrogen and ground in a} jyg; 
mill to a fine powder. This was treated with cold acetone and} an¢ 

~ether and dried. Portions of the powder were first extracted| typ 
with 5 % cold trichloroacetic acid for 10 minutes. This extract| tii 
contained the slowest migrating PAS-positive component of pla 
the paper electrophoresis experiments. The faster migrating] An 
one was extracted by treating the residue of the trichloro-| coy 
acetic acid extraction for 10 minutes with 0.05 M Tris/KCl1) wa 
buffer of pH 7.4. " sod 

The PAS-positive components of both extracts also stainéd| my 
on paper by exposure to the amidoschwartz staining solution, pal 
indicating that they are polysaccharide-protein complexes. ~ 

The monosaccharide constituents of the two complexes} §¢; 
were examined on paper chromatograms following hydrolysis. 
The trichloroacetic acid extractable component was found to 
contain glucuronic acid, gluosamine, galactose, glucose, mann- 
ose, ribose and possibly a heptose. The Tris/KC1 extract 
contained glucuronic acid, glucosamine, galactose, glucose, 
mannose, ribose and small amounts of fucose. 

The protein moieties of the two complexes were examined} Ge 
for their contents of hydroxyproline. Hydroxyproline was} the 
found to be present in hydrolysates of the trichloroacetic acid} Th 
extractable complex. rel 

These experiments demonstrate the presence in animal coy 
skin of two different polysaccharide-protein complexes which} apy 
both react with the periodic acid-Schiff stain, but neither of jc 
which contains acid mucopolysaccharides. The protein of one} 

of the complexes contains hydroxyproline, and may be some} des 
type of soluble collagen. » int 
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Of these gchgnheyder, Fritz and Jgrgen Lyngbye (Biochemical Insti- 
two PAS tute, University of Aarhus, Denmark) : 
the PAS THE FREE AMINO ACID CONTENT IN BLOOD AND 
MUSCLE ‘TAKEN FROM SCORBUTIC GUINEA PIGS 
permitted The contents of free amino acids in blood plasma and 
S-positive] muscles taken from normal and scorbutic guinea pigs were 
determined by the chromatographic technique of Moore and 
ns swiftly! Stein (J. Biol, Chem. 1954. 211. 893.). The following changes 
The skin | were observed in the vitamin C deficient animals. Threonine, 
und ina lysine, arginine, and- possibly taurine were higher in plasma 
tone and! and muscle. It also appears that leucine, isoleucine, valine, 
extracted | tyrosine and phenylalanine were increased in the muscular 
1S ExtTact| tissues, whereas no such increases wer found in the blood 
onent of plasma. The creatine content of muscle was slightly reduced. 
nigrating| An increase was found in the chloride and possibly sodium 
trichloro-| content of the muscular tissues, whereas the potassium content 
fris/KCl | was normal. In the plasma the concentrations of chloride, 
-ff] sodium and potassium were normal. The total dry solids in 
° stainél muscles did not change in the scorbutic guinea pigs as com- 
solution pared to normal animals. 


lexes. 
ymplexes} Seip, M., S. Halvorsen, P. Andersen and B. R. Kaada (Neu- 
drolysis. rophysiological Laboratory at the Anatomical Institute 
found to and Pediatric Research Laboratory, Rikshospitalet, Uni- 
e, mane versity of Oslo, Norway) : 

extract THE EFFECT OF HYPOTHALAMIC STIMULATION ON 
glucose, THE ERYTHROPOIESIS IN RABBITS 


Several earlier animal experiments, particularly by 
camined German and Japanese investigators, indicate that the hypo- 
line was) thalamus exerts a regulatory influence on the erythropoiesis. 
tic acid} The techniques used in these experiments, however, have been 
_ | telatively crude, and none of them has been accepted as 
animal} conclusive. Therefore, we have felt it of importance to 
s which approach the problem by means of more modern neurophysi- 
ither of ological and hematological methods. 
| of one | Adult male and female rabbits were used. Needle electro- 
= some} des were implanted in the hypothalamic region. Before the 
| introduction of the electrodes the following hematological 
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studies were performed: total red cell mass determination by 
means of radiochromium, hemoglobin determination, reticu- 
locyte, erythrocyte, white blood cell and differential counts, 
The implantations were performed stereotactically under 
urethane-chloralose anesthesia. 


A few days after the operation the stimulation was 
started. The non-anesthetized animals were stimulated about 
four hours daily for fourteen days. The stimulus parameters 
were 20/sec, 1 msec and 0.5—10 for 10 sec every 20 sec. 

Immediately before and every other day during the stimu- 
lation period reticulocyte, white blood cell and differential 
counts were performed. At the end of the period hemoglobin, 
red cells and total red cell mass were again determined. In| 
some experiments the erythropoietic activity in the eye 
plasma was also studied by one of us (S. H.) at the end of the 
stimulation period. The plasma was injected intraperitoneally 
in starved and normal mice, and the radioiron uptakes and 
reticulocyte counts were used to detect any increase in erythro-| 
poiesis-stimulating substances (erythropoietines) in the plasma. 
The localization of the electrudes was identified histologically. 

In 8 out of 28 rabbits a marked reticulocytosis and a 
significant increase (4.1—14.9 ml) in red cell mass were obser- 
ved. In some of these an increased amount of erythropoietic 
substances could be demonstrated in the rabbits’ plasma. In 
all 8 animals the electrodes were found to be situated in the 
hypothalamus or the ventral thalamus. 

In 9 rabbits a minimal or a doubtful response was found. 
In 11 instances no significant reticulocytosis or increase in the 
red cell mass could be demonstrated. 


Setekleiv, J., O. Skaug and B. R. Kaada (Neurophysiological 
Laboratory at the Anatomical Institute, University of 
Oslo, and the Research Laboratory, Lier Mental Hospital, 
Norway) : 

INCREASE OF PLASMA 17-OH-STEROIDS BY CEREBRAL 
CORTICAL AND AMYGDALOID STIMULATION IN CATS} 


It is well known that anxiety and rage are associated with | 
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an increased output of adrenocortical hormones. Since mani- 
festation of arousal and fear may be induced by electrial 
stimulation of the temporo-occipital and cingulate cortex (1) 
as well as the amygdala (2) in the cat it was felt of importance 
to study the influence of these regions on th plasma level of 
17-OH-steroids. The behavioral responses to stimulation 
through 55 chronically implanted electrodes in 27 non-anes- 
thetized cats were recorded. To eliminate the possibility that 
any increase observed was not secondary to emotional reactions 
or to pain produced by the stimulation or the blood sampling, 
the experiments were carried out under anesthesia. The best 
procedur appears to be stimulation during the waking stage of 
a long-lasting barbiturate anesthesia (3). Therefore, some days 
later the animals were anesthetized with Dial (40—50 mg/kg 
i. p.) at 6 to 9 pm. Blood samples (10 cc) were taken the next 
day after 12 to 18 hours of sleep, by cardiac puncture, or from 
the vena cava by a polyethylene catheter inserted through the 
saphenous vein. Two samples at one hours interval served as 
control. The animals were stimulated (50 c/sec, 1 msec, 10 sec 
every 20 sec for one hour), and a third blood sample was collec- 
ted at the end of this period. The steroids were determined by 
Peterson, Kerrer and Guerra’s modification of Nelson-Samuels’ 
method. 

Increase of the plasma level of the 17-OH-steroids was 
produced by stimulation of the following three regions: (a) 
the lower portion of the posterior ecto- and suprasylvian gyri 
of the temporo-occipital cortex, (b) the anterior cingulate 
cortex, and (c) the amygdala. The increase amounted up to 
100—500 per cent of the control values. The response was 
obtained during light anesthesia only. Stimulation of 16 points 
in the sensori-motor and parietal cortex and in the internal 
capsule caused no significant change in the plasma steroid 
level. 


1. Fangel, C. and B. R. Kaada, Behavior “attention” and fear 
induced by cortical stimulation in the cat. Electroenceph. clin. 
Neurophysiol. 1960 (in press). 

2. Ursin, H. and B. R. Kaada, Functional localization within the 
amygdaloid complex in the cat. Electroenceph. clin. Neurophysiol. 
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1960. 12. 1—20. 

§. Kaada, B. R., J. Setekleiv and O. E. Skaug, Effect of barbiturates 
and nitrous oxide on the level of 17-OH-steroids and eosinophil 
cells in cat. Acta pharmacol. Kbh. 1959. 16. 87—96. 


$jéstrand, Torgny (Department of Clinical Physiology, Karo- 
linska Sjukhuset, Stockholm, Sweden) : 
SOME CORRELATIONS OF THEORETICAL INTEREST 
BETWEEN THE SIZE AND THE FUNCTION OF THE 
VASCULAR SYSTEM 


A number of linear correlations have been established in 
mammals between different morphological and functional 
measures of the vascular system. Thus, there is a_ linear | 
relationship between heart weight respectively the intra vital 
volume of the heart and the average volume of the vascular 
system (blood volume). The basal oxygen uptake per heart 
beat shows a direct correlation with the heart weight and | 
accordingly also with the intra vital heart volume and the 
volume of the vascular system. Between the heart rate under | 
basal condition and the linear dimension of the heart 
respectively the vascular system are inverse relations. The | 
cardiac output varies under the same condition with 2/3 
potency of the vascular system, it means that if the vascular 
system is build according to the same principles, which can 
be expected in mammals, varies the cardiac output with the 
surface area of the peripheral vessels irrespective of the size 
of the animal. 


Stga, K. F., R. Emberland and H. H. Bassge (E a 
Research Laboratory and Medical Dept. B, University 


Clinic, Bergen, Norway) : 
URINARY ALDOSTERONE AND OTHER ADRENOCORTI, 
CAL STEROIDS IN A CASE OF ACUTE, SEVERE BRAIN 
AND PITUITARY LESION 


An account is given of studies carried out in a 42-year-old 
male with necrosis of the brain and pituitary gland as a result 
of tentorial herniation. The patient was treated in a respirator 
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with intermittent positive pressure. During a period of 7 days, 
the urinary excretion of aldosterone was measured. The 
adrenocortical function was further studied by determination 
of plasma and urinary 17-hydroxycorticosteroids as well 
urinary neutral 17-ketosteroids. On the 3rd and the 6th day, 
the patient received 25 U. corticotrophin intravenously. 

On the second day after the patient became comatose, 
the values of 17-ketosteroids and 17-hydroxycorticosteroids 
were very low, but they increased as a result of the ACTH 
administration. The response of the plasma corticosteroids to 
the 2nd ACTH infusion was still more pronounced, whereas 
only a moderate increase of the urinary steroids was recorded, 
evidently as a result of a failing metabolism and renal excre- 
tion. As opposed to the 17-hydroxycorticosteroids and the 
androgens, the excretion of aldosterone lay within the normal 
range during the whole observation period. However, the 
values showed a descreasing tendency prior to death. The 
firrt ACTH infusion was followed by a moderate rise in 
urinary aldosterone. 

The results seem to present a demonstration of the auton- 
omy of the zona glomerulosa with regard to aldosterone 
secretion, but also confirm earlier evidence that ACTH to a 
certain degree stimulates the production of aldosterone (Crabbé 
et al., 1959). Finally, the results will be discussed in light of 
earlier investigations in decerebrated and decapitated animals 
(Farrel, 1958) and in hypophysectomized humans (Hokfelt 
et al., 1959). 


Crabbé, J., W. J. Reddy, E. J. Ross, and G. W. Thorn: J. Clin. 
Endocrinol. 1959. 19. 1185. 

Farrel, G. L.: Physiol. Rev. 1958. 38. 709. 

Hokfelt, B., R. Luft, D. Ikkos, H. Olivecrona and J. Sekkenes: 
Acta endocrinol. 1959. 30. 29. 
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Sundwall, Anders and Carl-Eric Elwin (The Research Institute 
of National Defence, Dept. 1, Sundbyberg and Dept. of 
Pharmacology, Karolinska Institutet, Stockholm, Sweden): 
ABSORPTION STUDIES ON N-METHYLPYRIDINIUM-2. 
ALDOXIME METHANESULPHONATE (P2S) IN DOG AND 
MAN 


Recently it has been demonstrated that certain oximes, 
when used in combination with atropine, provide a more 
effective therapy than atropine alone for animals exposed to 
organophosphorous cholinesterase inhibitors (Askew 1956, 
1957, Kewitz, Wilson and Nachmansohn 1956). One of the 


most potent oximes in this respect, N-methyl-pyridinium-2- 
aldoxime (P2S) has been used in man both in experimental 
and accidental poisoning (Grob and Johns 1958, Karlog, Nimb 
and Paulsen 1958, Namda and Hiraki 1958). The aim of the 


present investigation has been to determine the rate of absorp- 
tion of P2S in dog and man after oral, intramuscular and 
subcutaneous injection. The concentrations of P2S in plasma 
were determined essentially according to the method described ' 
by Creasy and Green 1959. 

A rapid absorption into the blood was found after 
subcutaneous and intramuscular injections in dogs. When a 
dose of 30 mg per kg body weight was given maximal plasma 
levels were reached in 20 minutes. After 5 to 10 minutes the 
plasma levels were about 20 to 30 ug per ml. Oral administra: ; 
tion of 75 mg P2S per kg body weight gave maximal plasma | 
levels of 12 to 18 wg per ml after 1 to 2 hours, The site of | 
absorption from the gastro-intestinal tract was further investi- | 
gated. It was found that P2S is not absorbed from isolated | 
Heidenhain pouches in the unanaesthetized dog, but is 
readily absorbed from duodenum and proximal jejunum. | 

The experiments in man showed that 30 mg P2S per kg | 
body weight can be given intramuscularly in a 25 per cent | 
solution without serious pain. Peak plasma levels of 15.5 + | 
2.3 wg per ml were reached after 20 minutes. 

After oral administration of 45 mg P2S per kg_ body’ 
weight the absorytion was slow and a badly defined maximum | 
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was reached after two hours with concentrations of 5 to 6 ug 
per ml plasma. 


Askew, B. M. Brit. J. Pharmacol. 1956. 11. 417—423. 

Askew, B. M. Brit. J. Pharmacol. 1957. 12. 340—343. 

Creasy, N. H. and A. L. Green. J. Pharm. 1959. 11. 485—490. 
Grob, D. and R. J. Johns. Am. J. Med. 1958. 24. 497—518. 

Karlog, O. M. Nimb and E. Poulsen. Ugeskr. Laeg. 1958. 120. 
177—183. 

Kewits, H., I. B. Wilson and D. Nachmansohn. Arch. Biochem. 
Biophysics. 1956. 64. 456—465. 

Namba T. and K. Hiraki. J. Amer. med. Ass. 1958. 166. 1834—1839. 


Svendsen, I. and F. Lundquist (University Institute of Forensic 
Medicine, Copenhagen, Denmark) : 
THE METABOLISM OF FTHANOL IN LIVER 
HOMOGENATE 


Suitable conditions for the study of alcohol oxidation in 
liver homogenates and slices have been worked out. Rat liver 
homogenates (1:6) in 0.1 M potassium phosphate buffer pH 
7.1 containing nicotinamide (0.04 M), diphosphopyridine 
nucleotide (DPN) (0.2 mM) and chloride (0.025 M) were found 
to sustain for at least 2 hours a constant rate of ethanol oxida- 
tion of about 0.9 mg/g fresh tissue per hour at 21°. 

The question whether catalase participates in the oxida- 
tion of ethanol by the liver was examined by means of the 
catalase inhibitor 3-amino-1, 2, 4-triazole (AT). Preincubation 
of homogenate with 9 mM AT was found to have no influence 
on the rate of alcohol disappearance. Lack of substrates for 
enzymes producing hydrogen peroxide could be the cause of 
the absence of any activity of the catalase system. Therefore 
experiments were performed where D, L-alanine, xanthine, or 
hypoxanthine were added. These substances did not, however, 
change the reaction iate. Addition of glucose (3 mg/ml) 
together with glucose oxidase, on the other hand, nearly 
doubled the velocity. The catalase catalysed oxidation can 
therefore take place if sufficient hydrogen peroxide is produc- 
ed, but it is most unlikely that any process in the liver can 
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furnish hydrogen peroxide at a rate sufficient to influence 
meassurably the velocity of alcohol metabolism. The possibi- 
lity that autoxidizable aldehyde oxidases take part in the 
process has been ruled out (Lundquist et al.) Acceleration of 
ethanol metabolism in vivo has been claimed to occur after 
ingestion of pyruvate or fructose. ‘The action of fructose is 
well established and it has been suggested that it takes place 
through the following mechanism (Holzer and Schneider, 
1955): Glyceraldehyde formed from fructose is reduced to 
glycerol by the alcohol dehydrogenase-DPNH complex. In this 
way the dissociation of this complex, which is the rate limiting 
step in the alcohol dehydrogenase reaction, is circumvented. 
In experiments with homogenates no acceleration was observed 
with pyruvate, fructose or glyceraldehyde. Possible explana- 
tions of these results will be discussed. 

Attempts were made to measure the Michaelis constant 
for alcohol oxidation through the shape of the disappearance 
curve. Values around 0.3 mM were found. 


Lundquist, F., U. Fugmann, H. Rasmussen, and _ I. Svendsen: 
In preparation. 
Holzer, H. and S. Schneider, Klin. Wochenschr. 1955. 33, 1006. 


Svensmark, O. (Institute of Neurophysiology, University of 


Copenhagen, Denmark) : 
THE EFFECT OF DEUTERIUM OXIDE ON THE ACTIVE 
STATE OF MUSCLE 


Deuterium oxide had a marked inhibitory effect on 
adenosine triphosphatase and acetyl cholinesterase. It was 
investigated whether these effects were reflected in the 
mechanical response of muscle. 

The experiments were made on curarized semitendinosus 
muscles from Rana esculenta stimulated at their length in the 
body by supramaximal stimuli at 0° C. The isometric tension 
was recorded by means of an RCA transducer (5734). 

In 99 per cent D2.O-Ringer’s solution as compared with 
ordinary Ringer’s solution the latency of tension development 
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was increased by about 100 per cent. The isometric tetanic 
tension was reduced in D2,O-Ringer by 10—30 per cent and 
the twitch tension by 70—90 per cent. The rate of tension 
development was still more reduced than reported by Goodall 
(1958), to one tenth of its initial value. These effects were fully 
reversible when the D,O-Ringer was replaced by ordinary 
Ringer’s solution. Goodall (1958) described furthermore a 
marked reduction in shortening velocity in D2zO-Ringer. These 
observations indicate that D2O acts on the contractile elements, 
not only by decreasing the tetanic force but also by reducing 
the intrinsic shortening velocity (b in Hill’s equation). This 
is in contrast to Kaminer’s (1960) interpretation of his findings 
on heart and glycerol extracted psoas muscle. 

To investigate whether there was an effect on the transfer 
of exitation to the contractile elements as well, the duration 
of the active state was determined by the quick-release method 
(Ritchie 1954). After equilibration in D,O-Ringer for 5—10 
minutes the decline of the active state was the same as in 
ordinary Ringer's solution. Within the first 5 minutes there 
was a 25 per cent reduction in the duration of the active state 
indicating that the effect on the exitation-contraction coupling 
is a transitory one. The decrease in active state duration is, 
however, of interest since all other chemical agents investi- 
gated, except monoiodo acetic acid (Aubert 1956), caused an 
increase in the duration of the active state. 


Aubert, X.: Le cou plage énergétique de la contraction musculaire. 
Bruxelles, Editions Arscia, 1956, 315 pp. 

Goodall, M. C.: Nature, 1958. 182, 677. 

Kaminer, B.: Nature, 1960, 185, 172. 

Ritchie, J. M.: J. Physiol (Lond.) 1954, 126, 155. 


Thorn, N. A. (Institute of Medical Physiology, University of 
Copenhagen, Denmark) : 
AN EFFECT OF ANTIDIURETIC HORMONE ON RENAL 
EXCRETION OF CALCIUM IN HYDRATED DOGS 


Various preparations of antidiuretic hormone (Insipidin 
(a commercial preparation of purified extract from hog 
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posterior pituitaries), synthetic lysyl8-vasopressin and highly 
purified arginine-vasopressin) were injected i. v. to trained, 
hydrated dogs. The rate of reiial excretion of calcium rose 
after injection of the hormone. These changes were well 
correlated with the increases in urine osmolality. There was a 
clear-cut dose-response relation. — Serum concentrations of 
calcium did not change. 

The possible relation between this effect of antidiuretic 
hormone and its mechanism of action will be discussed. 


Valleala, P. (Department of Physiology, University of Turku, 

Finland) : 

CORRELATING STUDIES ON CORTICAL ACTIVITY AND 

STRUCTURE 

With the aid of microelectrodes the spontaneous activity 
has been recorded at different depths from the claustro-insular 
area in rabbit, the microelectrode being pushed in 50 » steps. 
The spontaneous activity recorded consisted in spike activity 
and slow activity, the large spontaneous spike potentials being 
counted electronically and the spontaneous slow potentials 
being integrated by an electronic device. The cortical layers 
penetrated by the microelectrode were analysed histologically 
in tangential sections, each section being 100 » thick. Special 
attention was paid to the variations in the density of cellbodies 
at the different depths under the cortical surface. It was found 
that in deep anaesthesia (Nembutal) the predominantly 
positive spike activity is concentrated to the layers characteriz- 
ed by a high density of cellbodies whereas the slow activity is 
concentrated to the intervening layers. This correlation is 
typical for the state of deep anaesthesia. The observation that 
the correlation diminishes when the depths of anaesthesia 
diminishes demonstrates a certain functional shift. 


Wahlstrém, Géran (Department of Pharmacology, University 
of Uppsala, Sweden) : 
SELF-SELECTION OF LIGHT AND DARKNESS IN THE 
CANARY AND THE EFFECTS OF SOME DRUGS 


Male canaries were put singly into cages with recording 
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perches. External light was excluded. When one of the perches 
was used by the bird the light in the cage was extinguished. 
The other perch only recorded the activity. With this method 
five male canaries of six have so far established a diurnal rythm 
with one period of light /activity/ and one of darkness /rest/. 
The number of days before this rythm appeared varied 
considerably between the individual birds. The sum of a light 
and the following darkness period was around 24 hours but 
often consistently longer or shorter, causing the light period 
to move around the clock. 

Oral administration of pentobarbital (up to 33 mg/kg), 
amphetamine (up to 17 mg/kg) and chlorpromazine (up to 7 
mg/kg) have until now been tested. Pentobarbital given a few 
hours before the ordinary resting period of the bird failed to 
change the “time of retiring”. The highest dose gave clear 
incoordination. Amphetamine prolonged the activity period. 
Chlorpromazine given early or late during the activity period 
had complicated effects which will be discussed. 


Wallgren, Henrik (Research Laboratories of the State Alcohol 
Monopoly (Alko), Hensinki, Finland) : 
PHYSIOLOGICAL ASPECTS OF ETHANOL ACTION IN 
STIMULATED BRAIN SLICES 


It is well established that ethanol at concentrations 
compatible with intoxication in vivo slightly increases the 
respiration of unstimulated brain cortex slices and decreases 
that of potassium-stimulated slices. We have found that 
electrically stimulated slices are more sensitive than potassium- 
stimulated. 

The possible mechanisms of the effect on stimulated 
tissue may be roughly classified as interference with energy- 
yielding (ATP-generating) systems, with phosphorylations 
per se, or with energy-consuming (ADP-producing) functional 
reactions to stimulation. All these have been tentatively sup- 
ported during recent years. 

The following observations have been made by us. The 
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effect of ethanol on stimulated tissue is approximately propor- 
tional to its concentration. Response to stimulation is reduced 
by 50 % with 0.9 % ethanol in the medium. Glucose consump- 
tion and lactic acid production change in proportion to 
respiration, suggesting interference with an energy-consuming 
system. Ethanol acts independently of glucose concentration. 
Thus interference with an early reaction in glycolysis seems 
excluded (Wallgren and Kulonen 1960). 

Stimulated tissue is highly sensitive to malonate. This 
effect is not modified by ethanol, giving support for the view 
that ethanol does not inhibit the citric acid cycle (Wallgren 
1960). 

Like ethanol, some lipid soluble analogues of acetylcho- 
line block axonal conduction by depolarization. One com- 
pound tested was pyridine-aldoxime-dodecyl iodide (PAD), 
the effects of which resemble those of ethanol. PAD and 
ethanol are synergistric. In terms of Nachmansohn’s theory 
that the acetylcholine system provides an essential trigger 
mechanism for the excitation cycle of conducting membranes, 
the results may be interpreted as indicating that ethanol 
possibly interferes with this system in an unspecific manner. 


Wallgren, H., Comparison of the effect of ethanol and malonate 
on the respiration of rat brain cortex slices. Acta physiol. scand. 
1960. In the press. 

Wallgren, H. and E. Kulonen. Effect of ethanol on respiratiqn of 
rat brain cortex slices. Biochem. J. 1960. 75. 150—158. 


Walaas, O. and T. Kristiansen (Institute of Medical Biochem- 
istry and Physiology, Department of Biochemistry, Univer- 
sity of Oslo, Norway) : 

\ NEW APPROACH TO THE MEMBRANE TRANSPORT 

OF GLUCOSE AND THE ACTION OF INSULIN ON RAT 

DIAPHRAGM 

In a preceding paper it has been reported that [14C-] 
glucose rapidly is incorporated into two polypeptide com- 
plexes, compound A and compound B, of rat diaphragm. In 


short-time experiments it has been demonstrated that insulin 
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promotes increased incorporation of [!+C-] glucose into com- 
pound A as well as into compound B. The insulin effect on 
compound A can be demonstrated after a 5 minutes incuba- 
tion period. By incubation for 7 to 10 minutes an insulin 
effect above 100 per cent has been shown. The insulin effect 
on compound B appears after a lag period of 7 minutes. The 
effect is less than that reported on compound A, but exceeds 
50 per cent above the control values. The hypothesis is 
advanced that these glucose polypeptide complexes participate 
in the insulin sensitive membrane transport mechanism for 


glucose. 


Walaas, E. and O. Walaas (Institute of Medical Biochemistry 
and Physiology, Department of Biochemistry, Universtity 
of Oslo) : 

THE ACTIVATION OF ADRENALINE BY COPPER, CERU- 
LOPLASMIN AND IRRADIATION WITH ULTRAVIOLET 
LIGHT 


A necessary preliminary step in the oxidation of adrena- 
line to adrenochrome is an activation of the adrenaline mole- 
cule. This can be achieved nonenzymatically by cupric ions 
and by irradiation with ultraviolet light, or enzymatically by 
the copper containing enzyme ceruloplasmin. Spectrophoto- 
metrically the effect of these agents on the adrenaline mole 
cule has been studied. It has been established that coppe 
forms a chelate with adrenaline with a ratio of one atom copper 
to 2 molecules of adrenaline. By irradiation with ultraviolet 
light under aerobic as well as under anaerobic conditions 
adrenaline is converted to an activated compound. There is 
no metal required for this process. The possibility if the 
activated adrenaline molecule can act as electron acceptor by 
the oxidation of DPNH has been investigated. In a system 
containing ceruloplasmin and DPNH at pH : 6.0, addition 
of adrenaline promotes the oxidation of adrenaline. The 
reaction is reversed by subsequent addition of alcohol dehy- 
drogenase. On the other hand, adrenaline, which is activated 
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nonenzymatically by copper or ultraviolet light, does not 
promote oxidation of DPNH. The DPNH oxidizing effect of 
adrenaline in the presence of an oxidizing enzyme will be 
discussed in relation to similar effects by phenolic estrogens. 


Wehn, Per S. (Institute for Experimental Medical Research, 
University of Oslo, Norway) : 
BLOOD PRESSURE, DIAMETER AND FLOW IN’ THE 
CAROTID ARTERY OF THE DOG 


Simultaneous recording of blood presure and diameter 
has been carried out in the carotid arteries of dogs. The two 
curves are quite different in appearance. The steep systolic 
rise in the pressure curve concurs with a slight but definite 
reduction of the diameter demonstrating the existence of 
pulsatory activity of the vascular wall. 

Occlusion of the carotid artery just peripherally to the 


site of pressure- and diameter-recording causes great changes 


in the pressure curve. The amplitude of the steep systolic rise 
increases greatly and a sequence of minima and maxima 
follows. Changes in the diameter curve, on the other hand, 
are insignificant except for some reduction of the amplitude. 
The active pattern of the systolic pressure rise is even more 
pronounced after the occlusion. 

The carotid blood flow has been recorded continuously 
by means of an electromagnetic square-wave flowmeter. The 
flow curves are recorded simultaneously with pressure curves 
from the aorta, the left common carotid and the left super- 
ficial temporal artery. Intravascular injections of vaso-active 
drugs have been made in order to examine the relationship 
between blood pressure and flow. 

A dose of 0.5 to 1 y adrenalin per kg. body-weight intra- 
venously gives a short pressure fall followed by a moderate 
rise in mean pressure. The carotid blood flow is definitely 
reduced for about 1.5 minutes. Two to three y adrenalin per 
kg. body-weight intra-venously causes a definite initial pres- 
sure fall followed by a high pressure rise. The flow is rapidly 
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halved but rises again in about 3 minutes. One y adrenalin 
per kg. body-weight injected into the carotid artery gives an 
initial increase of flow concurring with a reduction of the 
peripheral but not the central blood pressure. During a second 
fall in all pressure curves the flow is reduced nearly to zero. 
Blood pressure and pulse pressure then increase greatly 
without change of flow. The earlier flow is slowly reestablished 
in about 3 minutes, accompanied by a slight pressure fall. 

Intravascular application of vasodilators as acetylcholine 
or histamine gives characteristic changes. The carotid flow 
shows one or more often two maxima. The first maximum 
always concurs with a fall in the peripheral blood pressure. 
The minimum preceding the second maximum always concurs 
with a fall in the central or general blood pressure. 

In conclusion it should be said that there is no fixed 
relationship between blood pressure and flow in the carotid 
artery. The dominating pattern, however, is an increase in 
flow accompanied by a reduction of the peripheral blood 
pressure and vice versa. 


Westerholm, Peter and Arvid Wretlind (Department of Phar- 
macology, Karolinska Institutet, Stockholm, Sweden) : 
TOXICITY AND PHARMACOLOGICAL EFFECTS OF EMUL- 
SIONS OF LOW-MOLECULAR TRIGLYCERIDES 


Earlier investigations have shown that emulsified triglyce- 
rides of low molecular weight have marked pharmacological 
effects when administered intravenously (Wretlind 1957 a). 
Intravenous toxicity determinations showed also that these 
substances are highly toxic, the toxicity being greatest when 
the triglyceride contained fatty acids with 5 carbon atoms 
(valeric acid) (Wretlind 1957 b). As a step in the further 
investigation of the pharmacology of the neutral fats a study 
has been made of the effects of a trinorvalerin emulsion on the 
circulation and respiration. The properties and_ effects 
observed are summarized below. 

On intravenous injection of trinorvalerin, a biphasic 
effect on the blood pressure was observed. It was characterized 
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by a fall in blood pressure with bradycardia, with a subsequél 
rise in blood pressure and tachycardia. The pressor effects 
regarded as due to stimulation of some central parts of ff 
vasoconstrictor system, which elicits vasoconstriction with 
any increase in the cardiac output. The direct effect of tri 
valerin on the heart was characterized by a negative inotrog 
effect. Its action on the peripheral vessels consisted 
dilatation. 
The pressor effect could be inhibited by trimetap 
(arfonad R) or inconsistently by spinal transection at the ley 
of C 1. Hexamethonium, dihydroergotamin, phentolamin 
dibenamine R and dibenzyline R, on the contrary, had 
inhibitory effect. 
The depressor effect and bradycardia are held to & 
elicited via receptors in the area of distribution of the pulmé 
nary artery. They could be blocked by bilateral vagotomy am 
atropinisation and did not occur when trinorvalerin 
injected into the left ventricle or pulmonary vein. 
The effect of trinorvalerin on respiration was characte 
rized by apnoea, with subsequent hyperpnoea. It is suggeste 
that the apnoea was elicited through receptors in the area @ 
distribution of the pulmonary artery and the hyperpnoe 
probably by stimulation of the central nervous system. 
Trinorvalerin was found to exhibit largely the. samé 
properties as tributyrin. 


Wretlind, A.: Acta Physiol. Scand. 1957, 40. 59. (a) 
Wretlind, A.: Acta Physiol. Scand. 1957, 40, 338. (b) 


Widén, Lennart (Dept. of Clinical Neurophysiology, ical 1 
fimerlasarettet, Stockholm, Sweden): 
EFFECTS OF CORTICOPETAL’ AND CORTICOFUGAL | /nste 
IMPULSES UPON SINGLE ELEMENTS OF THE DORSO.- ! 
LATERAL GENICULATE NUCLEUS IR 
ead 


The purpose of this projects is to investigate whether any| 
descending effetcs, other than antidromic, can be demonstrated 
in a sensory system. This was carried out by studying the 
156 
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effects of stimulation of higher levels (visual and para-visual 
cortex) upon lower sectors (unitary elements of the dorso- 
lateral geniculate nucleus — LGD) in the same sensory 
pathway. 

Experiments were performed on cats (cerveau isolé) using 
optic tract and/or photic stimulation for “ascending” activa- 
tion of single elements in the LGD. Stereotaxically orientated 
tungsten microelectrodes were used to record the activity from 
the latter. The effects of cortial stimulation, optic tract and 
photic stimulation, and of the combination of the various 
stimuli were analyzed. It was found that some units could be 
activated only by one given stimulus while others could be 
activated by all of them. 

With combinations of different shocks, it was found that, 
a) a cortical conditioning stimulus might inhibit or facilitate 
a spike produced by a test optic tract or photic stimulation. 
Inhibitory effects generally predominate; b) a conditioning 
optic tract or photic stimulus may facilitate or inhibit LGD 
spikes elicited by a test cortical stimulus. In this situation 
facilitatory effects slightly predominate; c) most of these 
interactions occur with fairly long inter-stimuli delays and 
generally take place in the absence of any spike activation by 
the conditioning stimulus. 

Althoug no systematic topographical study was carried 
out to establish the exact areas from which the “corticofugal” 
effects might be elicited, it appears that the primary visual 
cortex, when stimulated, yields, as a rule, negative results while 
a portion of the visual area II (junction between the middle 
and posterior portions of the gyrus suprasylvius and nearby 
portions of gyrus lateralis) is the region from which effects 
are more often and most easily elicitable. 

The possible nature of these effects (direct antidromic, 
antidromic phenomena mediated through recurrent collaterals 
, and true orthodromic phenomena) is considered and discussed. 
The experimental evidence would seem to indicate that a large 
‘ portion of our results are indeed interpretable as dependent 
upon corticofugal effects. 

These findings provide some evidence for the existence 
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of specific, probably extrareticular, corticofugal mechanisms 
in the visual system in analogy to what has been suggested for 
other sensory systems, which might help in better understan. 
ding the intimate essence of sensory perception. 


Zotterman, Yngve (Department of Physiology, Veterinarhég. 
skolan, Stockholm, Sweden) : 
FUNCTION OF AFFERENT C FIBRES 


Recent experiments (Iggo 1959 a, Douglas and Ritchie 
1959) have confirmed earlier observations that light touch 
applied to the skin elicits a response of nonmyelinated afferent 
fibres (Zotterman 1939). Further experiments by Iggo (1959 b) 
as well as by Iriuchijima and Zotterman (1960) have shown that 
most “touch” C fibres respond very selectively to touching the 
skin 1. e. they do not respond to rather great temperature 
changes (+ 10° C). In addition to these fibres Iriuchijima and 
Zotterman (1960) found a new type of C fibres in cutaneous 
nerves which respond specifically to warming and other C} 
fibres responding specifically to cooling the skin to less than 
1° C. These specific “warm” C fibres and specific “ccld” C 
fibres display in general a behaviour similar to that of Aé 
thermal fibres previously described. They do not respond to 
touching their receptive field. The skin of the mammals inves- 
tigated (dogs, cats and rats) thus posses specific “touch”, “cold” 
and “warm” fibres. The thermal fibres are reciprocally 
brought in and out of action when the skin is subjected to 
even slight temperature changes. 

A search for afferent C fibres in the chorda tympani as 
well as in the lingual nerve of the dog resulted in the finding 
of only a few afferent C fibres which responded to strong 
pressure as well as to extreme temperatures. The response to 


touching, moderate cooling and warming the tongue of the; 
dog seems thus to be mediated by medullated fibres only as | 


previously described (Zotterman 1936). 


Douglas, W. W. and J. M. Ritchie, The sensory functions of the 
non-myelinated afferent nerve fibres from the skin, in Pain and 
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Itch, nervous mechanisms. Ciba Found, Study Grp. No. 1. p. 26— 
40. London, Churchill, 1959. 

Iggo, A., A single unit analysis of cutaneous receptors with C 
afferent fibres. Pain and Itch, nervous mechanisms. Ciba Found. 
Study Grp. no. 1. p. 41—66. London, Churchill, 1959 a. 

Iggo, A., Cutaneous heat and cold receptors with slowly conducting 
(C) afferent fibres. Quart. J. exp. Physiol. 1959. b. XLIX. 362—370. 
Iriuchijima, J. and Y. Zotterman, The Specificity of Afferent 
Cutaneous C Fibres in Mammals. Acta physiol. scand. 1960 (in press). 
Zotterman, Y., Specific action potentials in the lingual nerve of 
the cat. Skand. Arch. Physiol. 1936. 75. 105—119. 

Zotterman, Y. Touch, pain and tickling: An electro-physiological 
investigation on cutaneous sensory nerve. J. Physiol. (Lond.) 1939. 
95. 1-28. 


Osterberg, Ragnar (Department of Medical Biochemistry, 
University of Géteborg, Sweden) : 
COMPLEX FORMATION OF O-PHOSPHORYLATED PEP- 
TIDES WITH CALCIUM, MAGNESIUM AND MANGANESE 
(II) IONS * 


O-phosphorylated peptides, which comprise the amino-, 
carboxyl-, O-phosphoryl- and peptide bond donor groups in 
the same molecule seem to be very suitable as model com- 
pounds for the study of the interaction between many impor- 
tant biochemical compounds and metal ions. This applies 
specially to enzymic reactions involving phosphoryl group 
transfers, which are activated by Mg?+, Mn?+ or Ca?+, as the 
metal ion in these cases is thought to act through complex 
formation with the substrate phosphoryl group and some 
enzyme protein group (Klotz, 1954). In this work Ca (II), 
Mg (II) and Mn (II) complexes of O-phosphorylated ethanol- 
amine, serylglycine, serylglutamic acid, glycylserine and glycyl- 
serylglycine have been studied by means of pH titration 
(Bjerrum et al. 1957) in 0.15 M KCI at 25°. The results suggest 
that these ligands form at least two kind of complexes, which 
are of the type MHA and MA. Here M is the central metal ion 
and A the ligand, when all dissociable hydrogen is removed 


* The phosphorylated compounds used in this work were a gene- 
tous gift fro Dr. G. Félsch of this Institute (F6lsch 1958, 1959). 


from the phosphoryl-, carboxyl-, and amino groups. Preliminary) 
calculation of the stability constants for these complexes” 
indicates the complexing ability of the investigated metal ions” 
to decrease in the order Mn > Mg = Ca. 

The stability serie for the ligands, on the other hand, 
follows the order phosphory]serylglutamic acid > glycylphos 
phorylserine > glycylphosphorylserylglycine > phosphorylse 
rylglycine > phosphorylethanolamine. 

Bjerrum, J., G. Schwarzenbach, and L. G. Sillén, “Stability” 

Constants”, Part I, The Chemical Society, London, 1957, p vii. 

Félsch, G., Acta Chem. Scand., 1958. 12, 561, 1959, 13, 1407. 

Klotz, I. M., in “The Mechanism of Enzyme Action”, edited by) 

McElroy, W. D., and Glass, B., The John Hopkins Press, Baltimore, 


U.S. A. 1954. p. 283. 


Astrand, Per-Olof and Bengt Saltin (Department of Physiology,” 
Gymnastiska Centralinstitutet, Stockholm, Sweden) : 
METHODS FOR DETERMINATION OF MAXIMAL Ox'Gas 
UPTAKE 


4 
Oxygen optake and heart rate were determined continuous+ 
ly in man exercising on a bicycle ergometer with various loads 
up to maximum. Blood lactic acid level was analysed. Altogether 
7 subjects were studied. 5 
During exhaustive exercise the actual work could be manae 
ged from about 2 to 8 minutes depending on the work load. Thé 
peak oxygen uptake ( Veg max) and heart rate (HRmax) recorded 
was, however, similar in the maximal work tests, irrespective 
the duration of exercise. The heavier the work, the faster Wall 
the acceleration of V,, and heart rate. : 
In the same sibipune Vou and heart rate were studied during 
maximal work: (1) combined arm and leg exercise on a modified 
bicycle ergometer; (2) leg exercise on a bicycle ergometer with 
subject in recumbent position; (3) running on a tread mill; (4 
cross country skiing and (5) swimming. Essentially similar values 
were obtained for V o, Max and HRyax in the various procedutt 
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